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Foreword 




A pupil's experiences between the ages of 1 1 and 16 probably shape his 
ultimate view of science' and of the natural world. During these years 
most youngsters becomt more adept at thmking conceptually. Smce 
concepts are at the heart of science, this is the age at which most stu- 
dents fi^t gain the ability to study science in a really organized way. 
too, the commitment for or against science as an interest or a 
,vation is often made. 

Paradoxically, the students at this critical age have been the ones 
least affected by the recent etibrt to produce new science instructional 
materials. Despite a number of commendable efforts to improve the 
situation, the middle years stand today as a comparatively weak link in 
science education between the rapidly changing elementary curriculum 
and the recently revitalized high school science courses. This volume 
and its accompanying matenals represent one attempt to provide a 
sound approach to instruction for this relatively uncharted level. 

At the outset the organizers of the ISCS Project decided that it 
would be shortsighted and unwise to try to fill the gap in middle 
school science education by simply writing another textbook. We cliose 
instead to challenge some of the most firmly established concepts 
about how to" teach and just what science material can and should be 
taught to adolescents. The ISCS staff have tended to mistrust what 
authorities believe about schools, teachers, children, and teaching until 
wc have had the chance to test these assumptions in actual classrooms 
with real children. As conflicts have arisen, our policy has been to rely 
more upon what we saw happening in the schools than upon what 
authorities said could or would happen. It is largely because of this 
policy that the I3CS materials represent a substantial departure from 
the norm. 

The primary difference between the ISCS program and more con- 
ventional approaches is the fact that it allows each student to travel 



8 



ai his own pace, and it permits the scope sequence of instruction 
to vary with his interests, abihties, and background. The ISCS writers 
have systematically tried to give the siudent more of a role in deciding 
what he should study next and how soon he should study it. When the 
niatenals are used as ^^icndcd, the l^CH teachci serves more as a 
**task easer'' than a **task master/* It is his job to help the student 
answer the questions that arise from his own study rather than to try 
to anticipate and package what the student needs to know. 

There /is nothing radically new in the ISCS approach to instruction. 
Outstanding teacher^ from Socrates to Mark Hopkins have stressed the 
need to personalize education. ISCS has tried to do sofncthing more 
than pay lip service to this goaL ISCS' major contribution has been to 
design a system whereby an average teacher, operating under hormal 
constraints, in an ordinary classroom with ordinary children, can in- 
^^4ee4 ^c-maximum-ftttemion^^^t^ 

The development of the ISCS material has been a group effort from 
the outset. It beg^n in 1962, when outstanding educators met to decide 
what might be done to improve middle^grade science teaching. The 
recommendations of these conferences were converted into a tentative 
plan for a set of instructional materials by a small group of Florida 
State University faculty members. Small-scale writing sessions con- 
ducted on the Florida State campus during 1964 and 1965 resulted in 
pilot curriculum materials that were tested in selected Florida schools 
during the 1965-66 school year. All this preUminary work was sup- 
ported by funds generously provided by The Florida State University. 

In June of 1966, financial support was provided by the United Sutes 
Office of Education, and the prehminary effort was formalized into 
the ISCS Project, Later, the National Science Foundation made sev- 
eral additional grants in support of the ISCS effort 
^ The first draft of these materials was produced in 1968, during a 
summer writing conference. The conferees were scientists, science 
educator^, and junior high school teachers drawn from all over the 
United States, The original materials have been revised three times 
prior to their publication in this volume. More than 150 writers have 
contributed to the materials, and more than 180,000 children, in 46 
states, have been involved in their field testing. 

We sincerely hope that the teachers and students who will use this 
material will find that the great amount of tim^, money> and effort 
that has goh^^to its development has been worthwhile* 

Tallahassee, Florida The Directors 

February 1972 intermediate science curriculum study 
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Notes to the Student 



¥lll 



The word science means a lot of things. All of the meanings are***riglit," 
but none are complete. Science is many things and is hard to de- 
scribe in a few words. 

We wrote this book to help you understand what scien9e is and what 
scientists do. We have chosen to show you these things instead of 
describing them with words. The book describes a scries of thmgs for 
you to do and think about. We hope that what you do will help you 
learn a goo;^ deal about nature and that you will get a feel for%ow 
scientists tai^kle problcitis. 

How Is this book difforsnt from othsr textbooks? 

This book is probably not like your other textbooks. To make any 
sense out of it, you must work with objects and substances. You should 
do the things described, think about them, and then answer any ques- 
tions asked. Be sure you answer each question as you come to it 

The questions in the book are very important. They arc asked for 
three reasons: 

L To help you to think through what you sec and do. 
. 2. To let you know whether or not you understand what you've done. 

3. To give you a record of what you have done so that you can 
use it for review. 

How will your class bo orgsnlMd? 

Your science class will probably be quite different from your other 
classes. This book will let you start work with less help than usual 
from your teacher. You should begin each day's work where you left 
off the day before. Any equipment and supplies needed will be wait- 
ing for you, J 
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Your ttjachcr will noi read io you or tell you the things that you aie 
to learn. Instead; he will liel[) you and y()ur classmates uidividuallv 

Try to work ahead on your c)wn If you have trouble, first try to 
solve the problen\ lor yc)urselt. [)(>n't ask your teacher for help untd 
yoi» really tieed it. Do ixoi expect him to give you the answers to the 
questions in t|ie'hi)ok. You^ teacher will trv t(^ help yi>u lind where 
and how you went wrong, but he will iu)t di) your work tor yi)u. 

After a few days, some of your classmates will be ahead of you and 
others will not be as far along. I his is the way the course is supposed 
to work. Remember, though, that there will be no prizes for finishing 
first. Work at whatever speed is best for you. Bui be sure you under- 
stand what you have done before moving on. 

Excursions are mentioned at several places'^ These special activities 
we foundsat the back of the book. You may stop and do any excursion 
that looks interesting or any that you feel will help you. (Some ex- 
cursions wilhhelp ygu do some of the activities in this book.) Sonic- 
times, your^ teacher may ask you to do an excursion. 

What am I axpected to learn? jf 

During the year, you will work very much as a scientist does. You 
should learn a lot of worthWTule information. More important, we 
hope that you will learn how to ask and answer questions about 
nattlre. Keep in mind (hat learning how to find answers to questions is 
just as valuable as learning the answers themselves. 

Keep the big picture in mind, too. Each chapter builds on ideas 
already dealt with. These ideas add up to some of the simple but 
powerful concepts that are so important in science. If you are given a 
Student Record Book, do all your writing in it. Do not write in this 
booh Use your Record Book for making graphs, tables, and diagrams, 
too. 

From time to time you may notice that your classmates have not 
Always given the same answers that you did. This is no cause for 
worry. There are many right answers to some of the questions. And 
in some cases you may not be able to answer the questions. As a 
matter of fact, no one knows the answers to some of ihem. This may 
seem disappointing to you ar first, but you will soon realize that there 
is much that science does not know. In this course, you will learn 
some of the things we don't know as well as what is known. Good luck! 



12 



✓ 



Take It Off Chapter 1 



**How'd you like to lose ten pounds of tat? Get rid of your 
head!" 

Everyone has heard this joke. Bui to many overweight 
people, being fat is not funny. One of the biggest persons 
who ever hved, Robert Hughes of IMinois. weighed 1,069 
pounds just before his death u\ 1958- Thal*s about 900 pounds 
too much. Few people have that much of* a weight problem. * 
Still, millions of people are seriously overweight. 

Why do some people get fat \yhen they eat certain kinds 
of food and not get fat when they tat other foods? How much 
food can you eat and stay healthy? Why do people on diets 
count Calories? These are some of the questions that you 
will tackle either in this chapter or in its excursions. 




The **guinea pig'* for your experiments on food and body 
weight will be yourself. You will study your own eating habits 
in relation to some of the things that scientists have learned 
about the body and its needs. ^ . 



f 



V 



i*:<«iij;t.i:»]k> 



! Tom time to Umv in lliis unit, nou will hr askril lo do 
Problem Breaks 1 hesc arc pu>bkMns fi>i you to solve, without 
much help from your bi)ok or your teacher. Ihe problems 
will usually help you to understand what you arc studying 
in ihc chapter. But ihat^s not their tnajor purpose. They arc 
designed to give you piacticc in problem solving, and in 
setting up your own expcnmenls. You should try every Prob- 
lem Break—even the tough ones. And in most cases, you 
should have your teacher approve your plan before trying 
it. The first Problem Break in this unit is cbming up next 

PROBUEM BREAK 1-1 

To study your eating habits, you need to know what they 
arc. To get this information, you will keep a daily record 
of everything you cat 'during the next five days. While your 
list grows, |fou will study the way your body works! Th^n 
at the end of five days, you will use your list and your new 
knowledge to decide how healthy your eating habits arc. 

First, make a chart like the one shown in Tabic 1-L Tb 
let you carry the chart with you, put it in a small notebook 
or on separate sheets of paper Be sure to leave lots of space! 
You will probably be surprised at how many things you cat 
ii^ a day. 

On the chart, keep track of everything you eat or drink 
(except water) for the next five days. Table 2 in Excursion 
1-2 will help ypu decide how many Calories each kind of 
food has. And if you need help in defining Calories, then 
Excursion 1*1 is just for you. If you eat things not on the 
list in Excursion 1-2* check other Calorie tables or ask your 
teacher to help you with the '*Calories^^ colunuL 
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r Day I* 


Food 


Amount Eaten 

(cups, glasses, ounces* etc.) 


Calories '| 
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Remember to list i iu-ry bit fo<)d vou cat o\ dmik. 

Second, prepare a separate chart i>l vi)ur aciiviius Un t^ise 
five days, Neaily evervthmi'^ you do can he considcicd ^)ric 
of the following hve activities * , \ 

I Sleeping 

2. Awake, but not active (Reading, watching television,, 
studying ruling on a bus. Mttirig mi class, eating) 

3. Lighl activity (Wa'lkirig, slow buvcling) 

4. Moderate activity^ (Playing rmg-Pong, sweeping the 
fl(H)r, mowing the lawn) 

5. Strenuous activity (Swirninmg, doing exercises in gyn^ 
ba|sketball, t<^uis, runiun^ 

After f<>u have studied the hsl abovc. estimate the amount 
of tiiiK^ni hours (not nui>uies) you spend each day in each 
type of activity Make your estimate to the nearest quarter 
hour (15 miViutes — 0.23 hour; 30 minutes — 0.5 hour). Look 
at Excursion 1-3; it will help you make the estimates. After 
you have figured out, pretty well, how many hours yc)U devote 
to each activity, fill in lable l-2^ln your Record Book. (He 
sure you end up with only a 24-ljour day!) 



.C V'/ 



Day I 


of Aclivity 


Time Spent 
on 1 his Activity ^ 
^ (in hours) 


Sleeping 




Noi acavc 

- -■ ^ , , 




Light activity 


T 


Moderaie aciiviiy 




Strenuous aciiviiy 




Day 2 


Type 
of Activity 


Time Spent 
on This Activity ^ 
(in hours) 


Sleeping 




• Not at:tive 




Lighl activity 




Moderate activity 




Strenuous activity 





Table 1-2 
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Day 3 . 


Tvpr 9 
of Aclivuy 


Time Sf>cnt 
on 1 nis /'Miiviiy ^ 
(in hours) 


Sleeping 




I^Ul <ICIIVC 




Light activity 




Moderate activity 




Strenuous activity 




Day 4 

t 

i 


. ' Type 

of Activity 


Time Spent ^ 
on This Activity 
(in hours) 


Sleeping 




fNoi acuvc 


. — ^ 

i 


Lrigni aciiviiy 


■ i 


^ ivioocraic acuviiy 


i 


oirenuous acuviiy 


• • /] 

^ « 


1 , Day 5 

;. 

i 

-> 


lypc 

of Activity 


Time Spent . 5 

^ti Ttiic Af*tivitv -m 

(in hours) \ 


y Sleeping 




Not active 




Light activity 




Moderate activity 


— ' n 


Strenuous activity 


— 1 
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Not* About all that most people know about Calories is that 
people who are dieting count them, A little later in the chapter, 
you'll learn exactly what Calories are and how they are meas- 
ured 

y^hxXz you make your food chart and your activity chart, 
you should ^o on to study the next few pages. In five ddys 
you*ll be ready to work with the two charts. 
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SciciUisls have ilc\cli>|>Cil a voiv uscliil iiukIcI ihai can help 
you study ihc icIaliDiiship hciwctrii bod\ \vcii^[ii aiul fooil 
inlakc, \o sec how the nu>dcl works. \oy\ will tiisi suuiy a 
thermostat. Although vou and a ihciinostat Unik quite dillcr 
cut, you bi>th Wi>rk vciy much ahkc 

You can construct a ihciniostat quite easily, lo di> si>, yi>u 
will need the tbilowing equipment. 

1 6-volt dry cell or other current source 
1 binietal strip, about 10.3 cm K>ng . / 
I piece #24 nichri>iHC wue, (>() cm K>ng. 
4 bolts, abouK4 cm long, with wmg nuts 
^ 1 pegboard st^nd 
4 test leads ' ^ 

1 6-volt bulb and socket 
I angle bracket 



ACTIVITY 1 -1 . Wrap the nichrome wire tightly around a pencil , 
or other small round object to lofm a coil. Slip the coH off 
carefully. 

/ Nichrome wire 

/ 




ACTIVITY 1-2. Fasten the angle bracket to the center of the ^ 
pegboar(l as shown« 



m • 

• a 



f • o • 



# • • o • • • oo 
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A. 



ACTIvftY 1-3. Attach the bimetal alrip to the angle bracket 
with bolt «1 as shown. Be sure that the silver side of the strip 
it\up- 0 0 0 0 0 



O CWO O O 



Bolt 1 



Bolt 1 




Silver ftlde up 



2 




GOO 

0 0 0 0 0 
ACTIVITY 1-4. Clamp the last two bolts (llblts #2 and #3) 
to ttie pegt>oard as shown. 




It 2 

(Not touching) 




lott 3 . 
(CloM or 
Just touchkig) 

ACTJVITY 1-5. Attach the nichrome wire coll to the bolts as 
shown. Be sure that the bimetal strip touches the. nichrome 
wire at bolt #3 but not at bolt #2, nor behween the bolts. 



O O 



Bolt 2 
(Not touching) 



Bond 

(Toudting) , 

ACTIVITY 1-6. Connect the bulb to bolts #2 and 3 wirtth test 
leadij^as shown. 

Boltl 

3ott3 



V. 

f 
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ACTIVITY 1-7, Connect bolts #1 and 2 to the 6-volt tell as 
shown. If the bulb dl^es not light and the nichrome wire does 
not get warm, check all connections. 

When you have the bulb Hi and the nichrome wire hoU 
watch the bimetal strip carefully. 

□ 1-1- What happened to thfe bimetal strip? 

□ 1-2. What happened to the light bulb? Continue to observe 
thc^ strip and the bulb, ^ 

□1-3. Describe what happened next to the strip and the 
bulb. 

Today the temperature of inany buildings is controlled by 
themiostats. Perhaps therl is a.thermostat on the wall in your 
classroom that can be sti at any desired temperature. A 
thermostat turns a furnace or an air conditioner on and off. ^ 
This keeps a room's temperature almost constant no matter 
what the weather outside is like* , 

□1-4. What part of your thermostat system acts like the 
f\imaoe in a room thermostat system? 

* □1*5. Which part of your thermostat system indicates that 
the "furnace" is on? ^ CHAPTER 1 
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Room 
Temperature 



70" F 



Thermostat 
Set Point 



f 11-6. How does the therinostiit in your system lutn off the 
**lurnace" in your system? | 

□ 1-7. How does the thermostat in your system turn on the 
**furnace'' in your system? 

ni-8. What tells the thermostat in your system when to turn 
the **fumace" off and on? 




Thermostat 

Switch 



Furnace 









Furnace 


j Open 


Off 




1 



Result 



Heat is lost from the room. 
Temperature down. 



65^ F 




Furnace gives out heat. 
Room temperature goes up. 



75' F 
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1 Circuit 
f Open 


J Furnace 
Off • 





Furnace shuts off. 
Heat is lost from the room. 
Temperature goes down agali 



Take a look at Figure 1-1. It shows how the thermostat 
in a building works. The figure applies to your thentxestat, 
too. Notice that a thermostat is really just an electrical switch. 
When the temperature falls below a certain point, the s^tch 
closes and turns the furnace on. When the temperature rises 
to a certain point, the switch opens again. Tliis turns the 
furaace ojQT. 

A record of the furnace being turned on and off by the 
thermostat is shown in Figure 1-2. The room temperature 
varies, but it stays quite close to the desired sti point* 
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Sdt point 




Extia hQat 



Too little heat 



Perhaps your classroom has-a wall thermostat. If so, answer 
the next two questions. If it does not, skip over the quesUons 
and begin the next section. 

• Dl-S. At what temperature* is your classroom's thermostat 

• usually set? / , . . ^ 

□1-10. By how many degrees does the temperature of your 
classroom go above or below the thermostat set point? (You 
must and some way to measure room timpec^ure to answer 
^ . this question.^ 

/ 

// Situations like the one involving- the thermostat are often 
caUcd f^dback systems. If you have studied ISCS matenals 
before you know that a system is several ob5ects (compo^ 
ncfits) that influence each other. \ feedback system is a system 
in which the components influence each other in a fairly 
definite way. Let's see what that way is. 

Figure 1-3 shows one way to diagram a feedback system 
.that Sicludes a thermostat. Study the figure carefully because 
later you'll need to make drawings like it. 
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FEEDBACK SYSTEMS 



Ftflur* 1-3 



T«mp«rature 
rl«M wbov* 
Mt point. 



Fumact 
turns on* 




Thermostat 
sensed the 
increase^ 



Thermostat 
sends mesiage 

to turn furnace on 
(olose switch) 




I 711-11- In what form is ihc nnrssagt lhal the thermostat sends 
to the furnace? 

Notice that a nse in room temperature causes a Jail in the 
mput of heat to it from the furnace. On the other hand, a 
fall in room temperature causes a nse \n heat input< The 
change in room temperature is the siimulus that causes the 
furnace to respond with more or less heat. 

In the thermosta^ system, the stimulus change and the 
response change are opposite. When one goes up, the other 
goes down. This' type of situation is shown in Figure 1-4. 
It is called a negative feedback sysfem because the stimulus 
change is opposite to the response change. 

You can think of negativ^^edback as a steadying process. 
When something changes, som«4hing else happens ^hat then 
tends to bring things back to whefij they were. Figure 1-5 
shows the general way that^egative, or steadying, feedback 
works. 



Input of 
V&ornethlng 
goes up. 


Lk U 

> A regulator 
rV^ senses the rise ri 


V The regulator I K 

^ sends a message 
^ to a controller fT/ 
to slo^ the Input. 1 T 


^ The controller 
^ slows the input 










Th« controller 
increases y 
the input. \^ 


1 The regulator | 
J tells the A\ 

controller to ^ 
r*l indrease the input,^^ 


The regulator j/\Ji 
senses the fall. 

\ Tl 


The Input 
goes down. 



Negative feedback In the tKxty 

A lot of things that go On in your body work on the nega- 
tive feedback principle. The pupil of your eye is a good 
example. To see why, you will need a partner. 



\ 


Stimulus 


Hesponse 


Change 


Change ^ 












(Heat turned off) 


(Too much heat) 








(Too little heat) 






(Heat turned on) 



iHgure 1-4 
Figure 1-5 




ACTIVITY 1-8. Look at the size of the pupils of your partner's 
eyes. Then notice what happens to the pupils' size when more 
or less light falls on them. 

D1-12. Describe the reaction of your partner's pupils as the 
10 CHAPTER 1 * light falling on them increases or decreases. 



23 



As you know, (he pupils of your eyes arc aclually openings 
<^ through whtch hght passes. \Vhcn the opening is laige. lot.s 
of light passes in. When it )s small, less light is passed Using 
this information and your observations, let's try to diagram 
the system of which (he pupil is part. We'll use the form 
shown in I igure 1-5. Our results are m f igure 1-6. 




Some "light stat 
senses the rise 



The "llght staf 
sends a message 
to the pupil 
to open up. 




The • light slat" 
sends a message 
lo the pupil 
to close down. 



The "light staf 
senses the tall. 



□ 1-13. What's your guess as to how the message from the 
"light Stat" gets to the pupil? 

In this unit, you will study the way that many things can 
affect your body. Each time, you will discover that part of 
your body acts like a feedback system. When the feedback 
system is working well, it keeps you m good health. In other 
words, when things happen to you, it restores you to the way 
you were before. That's why it's a negative feedback system. 

Dtogatlve feedback and eating 

For many people, a negative feedback system tends to keep 
their body weight about the same. Their appetite seems to 
be controlled by how much food their body needs. Food 
intake goes up when the body needs more food. When the 
body needs are small, intake goes down. (See Figure 1-7.) 



Figure 1-6 




Figure 1-7 



Input of food 
go«a up. 



food 

• Is y/LJ 8( 

T ito' 



Soma 
''appetite stat" 
senses the rise. 



"Appetite Stat" 
sends a message 

to the brain 
to reduce appetite 



LK Ap 



Appetite 
is reduced. 



I message 
e brain \ 
se appetite. 



"Appetite Stat" 
senses the faiU 



II ' 



Input of food 
goes down. 
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□ 1-14. What makes the situation diagrammed in F'igurc 1-7 
a negative feedback system? (Hint: What is negative feed- 
back?) 

Not everyone is lucky enough to have his intake of food 
under the kind of control shown in Figure 1-7. Some people 
seerii to eat more food than their body needs. This is what 
feads people to become overweight. Next you will try to 
discover why and how this happens. 

To understand what comes next, you must know what 
calories (with a small c) and Calories (with a capital C) arc 
and how they are measured. Use the following checkup to 
find out if you need help with this* 



CHECKUP 

, In your Record Book^ finish each of the following statements. 

1. A calorie is a unit used to measure 

2. A Calorie is equal to : calorics. 

3. One calorie will raise the temperature of one gram 
(1 ml) of water at room tcmpcratiirc ^ 

. 4* It would take ^ calories to raise the tcm- 

/ perature of ten grams of water from lO'^C to 20''C. 

Check your answers qn the first page of Excursion 1-1. 

Q1-15- How many calories would it take to raise your body 
. temperature TC? How many Calorics would it take? 

Perhaps you had trouble answering the last question. If 
so, some more information may help. Here arc two common 
formulas used to calculate the amount of heat needed to 
change the temperature of water. 

calorics = mass (grams) x change in temperature (""C) 
mass (grams) x change in temperature C^C) 



Calories =s 



UOOO 



Notice that to use the formulas, you must know the mass 
of the object being studied. This means that to answer ques- 
tion \-\5^ you must know yotu" mass in grams. You can 
calciilatc this by multiplying your weight in pounds by 454 

A^ut what is your m^^in grams? 



Remember ihat wa(cr is used to operationally define the 
ealone. 1 he amount of heat thai raises the temperature o( 
a gram of water PC may laise tlie tem|)ciature ol something 
else more or less. But sinee yovi arc made mostly oi watei, 
you can assume that it take> the same amount of heat to 
raise your temperature as it would u> raise the temperature 
of the same amount ot* #5^er. 

If you didn't answer question 1-15 the tirst tmie, iry^ again 
now. 

Table 13 shows about how maiiy Calories the average 
teen-ager needs each day. 

Table 1-3 

AVERAGt DAILY CALORlh NKHDS 



Age Range 
(in years) 


Girls' Needs 
(in Calorics) 


Boys' Needs 
(m Calorics) 


13 to 15 

** 


2,600 


3.100 


r ■ ' ' 

; 16 u> 19 * _ 


2.400 - 


3,600 


> 




■ J 



□ 1-17. According to Table 1-3, about how many Calories 
do you need per day? 

□1-18. As boys get older, do they need more, or fewer. 
Calories per day? 

□ 1-19. As girls get older, do they need more, or fewef. 
Calories per day? 

Table 1-3 shows that the older girls get, the fewer Calories 
they need, but that older boys need more Calories than 
younger ones need. A^^tually, most men and women need 
fewer Calories as they get older. But those who are active 
in sports or who do hard work may continue to nee^ a lot 
of Calories for a long time, 

Let*s assume that the food you eat daily produces about 
2,800 Calories of heat. What effect would this much heat 
have on your body temperature? An obvious start on the 
question is to find out what your temperature is how. Activi- % 
tics l-9,and MO show you how. . CHAPTER 1 
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Thermometer 



Alcoliol 




ACTIVITY 1-9. Place a clinical thermometer In a Jar ot alcohol 
to sterilize it Then shake It hard a tew times until the mercMiV 
Is pushed to the bottom of the thermometer tulM« 

ACTIVITY 1-10. Put the thermometer under your tongue. Leave 
It there for three or four minutes. Then read the temperature. 




□ 1-20. What is your body temperature? 

□ 1-21. Predict how much your body temperature would go 
up if one day's supply of food (2,800 Calories) were all 
changed into heat ener0 and kept in the body. 

If you had trouble answering the last question, this infor- 
mation should help: 



Change in body temperature 



2,800 Calorics x 1.000 
Your mass in grams 
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If your body kept all this heat inside, you would surely 
be as crispy as a toasted marshmallow! Obviously, your body 
temperature never gets that high. What happens to all the 
heat energy from the food you eat? There arc at least three 
angers to that question. Let's look at these one at a time. 

Kiwuping body t*mp«raturtt constant 

A rock outdoors in cold weather soon becomes about the 
same temperature as the air. The same rock bathed in sun- 
light on a summer day may get almost too hot to touch. This 
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is quite ifiMrroTit tu^m \vlia( happens in voui \hh\\ VVhrn 
you go out Ml very hoi <>i ve ry cokl wcallici. your icinpcialurc 
stays about ihc same 

It takes lots of energy jusl lo keep your boily lemperalurc 
about the same l^eeause your l>ody is usually warmer than 
Its surroundmgs. 

(11-22. Mow nnieh warmer than room temperature is youi 
body temperature right now? 

The energy needeil to keep your body temperature con- 
stant comes from the food you caL How much energy you 
need depends mostly upon how well your body breaks down 
your food and how cold your surroundmgs are. 

I "]1-23. Would It take more, or less, energy ti> keep your body 
temperature normal on a cold day than on a hot day? 

The temperature of your body is controlled by a negative 
feedback system. 1 he system works very much like the ther- 
mostat that keeps a room's temperature constant. 

□ 1-24- Fill in the boxes in Figure 1-8 in your Record Book 
to show K^w your bpdy^s temperature control system works. 
In completing the diagram, you can assume that your body 
has a **thermostat*' and a "heat supplier." 



YOU :T I M 
WARMER THAU 
THE ROOM 
TEMPERATUREt 







Note Actually, your body does have a system that acts like 
a thermostat and a system that supplies heat etierf^y. But these 
systems are much more complex than the ones in the furnace 
situation you studied earlier 

■ " 28 



FIgur* 1-8 



CHAPTER 1 15 



PROBLEM BREAK 1-2 

What IS the set ptiint of your body's tcmp'ciaturc control 
system? 1 he **nornKU" Imman tcinperatiirc is often listed as 
986''F (37°C). But most people's temperature is a liulc 
higher or a little lower than this. 37 "C is only the average 
for a lot of people of all ages. 

If you have a clinical thermometer at home, you can find 
out what your temperature set point is. You can also find 
out whether your body temperature stays constant or whether 
it varies around the set point. Always follow the directions 
in Activities 1-9 and 1-10 when you measure your tempera- 
ture. 

Check your temperature every day for a week while you 
are in class. At home, take your temperature often at regular 
intervals. When you have temperatures for at least four days, 
graph the data on the grid in Figure 1-9 in your Record Book. 
To help yJu in yot«*plotting, we have marked six-hour inter- 
vals for eaib day£n the time scale. 



FIgur* 1-9 



40 



O 39 

o 

3 36 

e 



37 



35 



34 























































































































































































































































































— ^ 













































































































































TIME 



0 



6 12 18 
— 1»tD«y- 



24 



6 12 18 
- 2nd Day 



24 



6 12 18 
3rd Day ' 
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□ 1-25. Based upon your graph, what is youriSCt point for 
body temperature*? , 

When at least ten of your classmates have taken their body 
temperatures, find the average of these. (If you can'fgct ten 
measurements, now, come back to this a little later.) 

□1-2». How closely does the average of your classmates* 
temperatures compare to th^'^rmal" temperature of 37'C? 



1 1 

I 
I 




Quite a bit i>t ihc energy tri>in yiUir IcnxJ is used just u> 
keep your body Icinpcraturc constant. Hut wc said earlier 
tliat foml enei'gy was used lui al least three puiposes. What 
are the othei "kvo? l.et's ^^ec. 

Using food energy for doing work 

You use a lot of the energy from your fiK>d to do work, 
F.verything you i\o involves work —walking, raising your 
arms, moving your eyes, even just reading this page. In fact, 
you do quite a bit of work while you rest or sleep. Your 
heart beats, your blood circulates, and you bfeathe even 
though you aren't aware of tliese things. Being alive means 
doing certain kinds of work, so it takes energy to stay alive 

The amount of food energy that you need for doing work 
is also controlled by a negative feedback system. 1 he parts 
of the system are an '^energy supplier," an '^energy-tlow 
controller," and the muscles that do the work. A& you do 
more work, the amount of energy supplied to yourmuscles 
goes up. 1 he supply of energy is cut as you begin to do less 
work. 




□ 1-27, la your Record Book, till in the boxes like those in 
the space below to show how the amount of energy passed 
to the muscles for doing work is controlled. Reniember, you 
can assume your body has an '^energy supplier" and an 
"energy-flow controller." 
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Food energy storage 

Most of the energy that your body gets from its food is 
used to do work and to keep the body temperature constant. 
But suppose you are one of those people who t^es in more 
food energy than you need for doing those thhigs. What 
happens to the extra energy? 
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II vmi slinlu-cl Vnhitiic 1 ol ISCS. \ou Ic.utu-d ;>b<nil the 
Law ol the C onservation o( Lneig\' 1 hat hiw said that energy 
can be changed from one Ibnii to another but is normally 
never "used up." 

The Law of the Conservation of Energy means that any 
food energy kit over m your body frpm doing work and 
kecpmg your temperature the same doesn't just disappear. 
It must go somewhere! Bq| where? 

Scientists have a good idea of what the body docs with 
its extra energy. It turns out that the body has a way of storing 
energy to be used later. This stored energy takes the fonn 
of fat! 

^Any extra food energy taken in by the body piles up as 
fat. If, on the other hand, the body needs more food energy 
thqyn it takes in, it takes energy out of storage. This m^ns 
that fat is used up. The feedback diagram in Figure 1-11 




or t«mp«ratur« control. 

□1-28. Suppose you take in more food energy than you 
need What will happen to your body wci^t? 

□ 1-29. Suppose you take in less food energy than you need. 
What will happen to your body weightT 

□ 1-30. Suppose you start doing less work but keep eating 
the same amount of food. What will happen to your body 
weight? 

Many middle-aged people weigh mxich more than they did 
when they were young. Yet they eat no more today than they 

did then. ^ 
18 CHAPTER 1 01-31. How do you explain this weight gain? 



Calories and body weight 

A pound ol body fat represents about 3. MX) Calorics ot 
stored eneigy. In othci wiuils. to I'.ain a pouiul ot boily tat. 
a person must take m about ^.MH) more C alories of energv 
than he uses in doing work oi temperature contiol. On the 
other hand, to lose a pound i)t body tat, a jK-rson's eneigy 
input must be about 3.300 Calories less than his energy 
output. II his energy input and output aie the same, then 
his body weight will remain the same. 

ni-32. Suppose a person is overweight and wants to shed 
a few pounds. What two things can he do to lose weight? 

[ Dl-aa. To lose 10 pounds, how many Calories must a person 
\givc up? 

□ 1-34. Suppose .someone needs 2,400 Calories a day for 
doing work and temperature control. If he cuts his food 
intalce to 1,200 Calories, how many Calones is he giving up? 
How long w^ufd it take hun to lost 10 pounds of fat? 

\ 

Me and my calories «^ 

By now you should begin to see that how much you weigh 
is largely a numbers game. Too many Calories in and not 
enough used up and ^u gain weight. Not enough Calories 
in, compared with the rfmount needed, and you lose weight. 
Equal input and output and your weight stays the same. 

PR09LEM BREAK 1-3 

Your next problem will be to find out how you are doing 
in the diet numbers game. In Problem Break 1-1, you began 
to keep track of your /ood intake. Now you will compare 
tl^ number of Calones that you took in per day with the 
number of Calories that you actually need. This comparison 
will tell you how your appetite control system is working. 

Table 1-4 will help you with th^ anthmetic. Complete the 
Input column with the number»».you got in Problem Break 
I- 1. Use the data on your daily activities to till in the Output 
column. Remember to use your lisl-of the things you've done 
over the last five days and the values for your size, weight, 
and activities from Table I of Excursion 1-3 to figure out 
your daily Calorie "output." 



FINCER EXERCISE 
TAKES A LOT OF 
ENERGV (WORK) 
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Dailv Caloric 
Inpiu 


Dailv C alone 
Oiitpiil 


Ditlcrcncc 


Day 1 








Day 2 




\ 




Day 3 








Day 4 \ 








Day 5 








Average 
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T«bl»1-4 

To fill the Difference column, just compare the number 
of Calories in the Input column with the number in the 
Output column. If your input is more than your output, put 
a plus sign ( + ) in front of the number in the Difference 
column. If your output is greater than your input, use a minift 
sign (-). For example, +25(1 means that input was 250 
Calories greater than output, and -250 means that output 
was 250 Calories greater than inj^ut. 

Qnce Table 1-4 is completed, you arc ready to draw spme 
conclusions about your eating habits. Use the Aver^ige row 
of the table to answer these questions: 

□ 1-35^ If you keep eating and living as you do now, will 
■you weigh more, or less, one year from now? 

□ 1-36. How much more or less do you predict that you will 
weigh? (Hint: Remember that 3,500 c\lra* Calorics equal 1 
poim<^ of fat) ^ ^ 

□1-37. Is your appetite control system working well? 

^hy it body vralght so important? 

By now you 'should understand the factors that determine 
body weigjit. You should also see how negative feedback 
systems work to keep body weight lyjder control. Finally, 
you know enough overweight people to realize that the appe- 
tite control system gets out of adjustment quite easily. 

So what if you eat more food than you really need and 
you get fat? If you don't mind looking a httle chubby, should^ 
you woiry about it? 



A little body fal is hi)lh usclul ami j.uhh1 li shapes ihc 
lK)dy and piovidcs a suppiv encr^^y ni cinci^ciuics. Hul 
more than litly inilhon Aiiu-ruans arc seriously overweight 
For those people, being oveiwcighl is a serious health ha/.ard. 
Why? Ixt's see. 

I or CVC17 {xnind of extra lat, the body has to build ab()Ut 
200 miles of cxtia blood vessels lo supply food and oxygen 
With this extra mileage, the heart must work e\tra hard lo 
pump blood through tlicsc tubes. This, t" turn, can produce 
senous strain. 

["]1-38. List a^s many other physicxil eflects ol being over- 
weight as you/ can thmk of. 



YouVe probably seen weight charts. They usually the 
average body weight according to one's sex, age,, and build. 
Anyone above or below the average weight is **overwcight" 
or **underweight.^' Are you average, overweight, or under- ^ 
weight? To find out, turn to Excursion 1-4, **How Do You .^^K^i'J [i^k?! 
Measure Up?" 




Is the average weight the best weight? Is it just as unhealthy 
to be underweight as to be overweight? You should be able 
to answer these questions after you sjudy Table 1-5. (The 
table deals, with boys and men, but the trends are the same 
for girls and women,) The table shows the death rate for 
men of variows^ weights, heights, ancK^es, A death rate of 
1.00 is the average. A rate greater than LOO means that 
people are dying earlier than they should. A rate of less than 
1.00 means ^thht th^ live longer than the average- 
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r>! ATM RAH I OK M! N O] DM I I FU NT W^KiHTS 





Ages Under 40 


Ages 40 and Ovei 


Weight 


Shon 


Medium 


lall 


Shoii 


Medium 


lall 


40 lb below average 


1.15 


1.15 




1.20 


1.00 


1.00 


20 lb below average 


0.95 


0.90 


090 


1.00 


0.95 


095 


Average w<jigh'( 


1 (K) 


1 (X) 


1.00 


1.00 


1.00 


1.00 


20 lb above average 


1.15 


1.10 


1.10 


1.20 


1.20 


1.10 


40 lb above average 


1.35 


1.25 


1.25 


1 35 


1.30 


1.25 


60 lb above average 


1.90 


1.45 


1.45 


1.60 


1.50 


1.45 



Tabl« 1-5 



□ 1-39- Is it healthiest to be overweight, underweight, or 
average weight? 

Studies have shown that such diseases as heart trouble and 
diabetes are more common among overweight people. This 
fact probably accounts for the increased death rates shown 
in Table 1-5. Because of these and other facts, doctors almost 
unanimously recommend that people keep their weight under 
control. 

PROBLEM BREAK 1-4 

This is an optional activity. Be sure you get your parents* 
okay before trying it! If you have diabetes or arc taking 
special medication, changes in your diet may be unwise. 

How long would it take you to take off or to gain 2 pounds? 
That's your task for this problem break! Do it any way you 
want to, but ^cep a careful record of your procedures, your 
diet, arid your results. Try to do it within ope week. Be sure 
to weigh yourself at the same time each day* 

As you think about this chapter, keep in miftd that there 
is much more to food than just Calories. Vitamins and min- 
erals are also important. You can have a **perfect** diet in 
terms of Calories, yet one that lacks the necessary vitamins 
and minerals. Such a diet could lead to serious problems. 
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In Ihis chapter, you've learned aU)Ul ihe relaliDiiship be- 
tween did and body weiuhi Vi>u\e seen that neptne teed 
back systems help keep your toi>d intake in balanec with vout 
energy needs. You've also seen lhat the bi>dY's leedbaek 
systems sometimes don't work very welL When this happens? 
health problems can result. 

Over the next several weeks, you will look at some more 
of your body*s feedback systems. You will also fmd out what 
happens when tilings occur thai atlccl the way these systems 
work. 

B«for« going on, do Self-Evaluation 1 in your Record Book. 
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Where There's Smoke, 
There's Fuyp 
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Good health is really gcxxl negative feedback. When your 
negative feedback systems work as they should, they keep 
ypur body's activities near the proper set points. When they 
don't work, disease and even death can result. 

Today we hear a lot about the dangers to health caused 
by smoking. In this chapter, you will try to find out what 
relationship, if any, there is between smoking and health. 
You will also be studying the effect of smoking on the body's 
all-important negative feedback systems. 

Antismoking buttons are common. So are television, radio, 
and mf^a^iiine statements Uke these: 

1. One but of every seven deaths this year will be Unked 
to cigarette smoking. " 

2. Men 25 years old who have never smoked will live 6^ 
year* longer than men who smoke 20 to 40 cigarettes 
a day. 

3. Up to 10 times more cigarette smokers die of lung 
cancer than nonsmokers. 

4. Of men agSd 25, twi(^e as many heavy srtiokers as non- 
smokers die before reaching 65. « 

.M. About 3,200 children and teen-agers start smoking cvei7 
^ day. If this continues, about one million children now 
in school will die of lung cancer by age 70. 
. 6. Every imoker is injured: Smoking kills some, makes 
others very ill, and gives all smokers far more than their 
V sha^c of minor illness and loss of workdays. 
7. On the average, a he^vy smoker smokes about 750,000 
cigarettes during his lifetime. From doing this, he l9ses 
^,400,000 minutes of life compared with a nonsmoker. 
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Sounds pretty bad! But is there any evidence to back up 
the claims? Or arc the statements just a lot of scare propa- 
gandaf Here's your chance to find out 

You are mainly interested m the relationship between 
smoking and human health. But studies that involve people 
are quite hard to do. You can, ho#cvcr, find out how smoke 
affects other living things. Let's try an experiment with plants^ 
first. While you are waiting for results^ you can sjudy what 
smoking may possibly jdo to'}>coplc* 

PROBLEM BREAK 2-1 

Iij this prohlem break you'll study the effect of . cigarette 
cheitiicals^ uppn living celis. The next three activities show 
you how to collect concentrated cigarette chemicals. You will 
need the follo\^g materials:^ ■ 

^ . 1 35-ml air piston , \ . 

1 6-<^ piece of rubber tubing * 

2 baby-foo^ jars with ii<|s 
1 dgaretjte- 

Corn and pea seeds or seedlingiB 
.f Tape 
Matches 
Papei: towels 



Water 





ACTIVITY tap* fh* cl||«r«tt« to on* •nd of tho tubtng. 
Placo alKHit 15 mllllinttr* of wator in tha baby-food Jar. 
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ACTIVITY 2-2. Puah tha plungar of tha air platon all tha way 
hi; thao^puah tha and of tha platon Into tha tubing aa ahown. 
tight tha cigaratta. Slowly pull but tha plungar to '*an|olia*' 
tha dgaialla* 



ACTIVITY 2-3- Carefully remoye the tubing and bubble the 
dgarttte smoke slowly through the water as shown. Repeat 
until the cigarette is fully smoked. Place the lid on the Jar 
wti«n storing the solution. 

Smell and, if you wish, taste a drop of the cigarette- 
chemical solution. 

Just how you study the effect of cigaffette chemicals upon 
ccUs is up to you. Here are a tew possibilities. Your teacher 
has some com and pea seedlings. Every day you could apply 
some of the cigarette-chemical solution to a portion of the 
plant, such as the stem or leaves. Then you could decide 
whether those portions of the plant grow normally. Or you 
could use corn and pea seeds to find out whether cigarette 
chemicals affect their germinatibn. Activity 2-4 shows you 
how to do this. 




W9t towel 



Seeds 



ACTIVITY 2-4. Cut out 2 pieces of paper toweling to fit the 
bottom of « baby-food Jar. Wet the loweilng with the ci^arette- 
chamical solution. Place a few seeds on one moist towel. 
Cov»r the saeds with iuiother towel; wet with the clgaretta- 
chamlcal solution. Place the ild loosely on the Jar and observe 
tha aaa4t as they garmlnata during the . next several days. 




Cigarette-cheinical solution 
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Describe your experiment and report your findings and 
conclusions in your Record Book. Don't forget to set up 
controls. Once you have this experiment under way, it will 
take only a few minutes each day to make your observations 
and record your findings. Use the rest of your lime to move 
ahead in the chapter. 

The inakto stQiy 

Now let's try to find out whether smoking aflfects any of 
the negative feedback systems of your own body. 

As a first step, you need to know what certain parts of 
the body look like when they are normal. Then you will have 
something to compare them with when you try to find out 
what tobacco smoke does. 

Most of the organs insid^ your body are lined with a tissue 
called ^pitheliunu The inside of your mouth is a good exam-^ 
pie of epithelium. Most epitheUum oivthe inside of your body 
is a soft wet tissue with lots of blood vessels. Skin is another 
type of epithelium: f 

Figure 2*1 ^ows what epithelium looks like under a1iiii<* 
croscope. Notice that it is made ifp of several kinds of units^ 
aOltditeHs. The cells have^Terent shap^ and are arranged 
m layers. ^ : 



Basal oallt 
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THe ei^thelium shown |n Figiu-e 2-1 is from a pbrson*s 
lungs. It helps th<f bckly get rid of dtist that is breathed in: 
The ^'goblet ceUsy |!rodu9e a sticky material ^jdled mucus. 
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Ocrms, dust, and other particles get trapped in the mucus 
from the goblet cells. 

Jhc ciliated cells in epitheiia have hairlikc structures, 
called ciha, that beat back and lorth. The cilia push mucus 
and the matenals trapped in it up to the nose and mouth, 
where it can be removed. 

□ 2-1. In what way is the epithelium part of a negative feed- 
back system? * 

□2-2. What does.it help to control? 

The arrangement of cells in epithelium normally stays 
about the same. When a cell dies, a new cell like it is pro- 
duced. Cell production goes on at the same rate as cell death. 
Figure 2-2 shows how tho process of cell production can be 
thought of as b^eing controlled by negative fccdbacL 



Cell loM 

rata goat up 




■r— 

Gill production 
rata goas down. 



Change in rate 
sensed by cell 
production regulator J 



Cell production 
regulator sends a 
message to cell 
|produotion controller 
to cut production. 




Cell production 
regulator sends 
a message to the 
cell production 
^controller to speed 
up obW production. 



Change In rate 
sensed by cell 
production regulator 





Cell production 
controller speeds 
up cell production. 



Call production 
rate goes up. 
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What's tolMCco smoM anyway? 

' Okay, now you sec how the epithelium of the lungs and 
windpipe looks and works when normal. Next you will try 
to find out what the cpitheUum of smokers looks Ukc. But 
before you do, let's take a look at what tobacco smoke is. 
•Bible 2-1 describes a few of the more than 500 materials 
that have been found in tobacco smoke. 

Cigarette smoke is a mixture of gases, chemicals, and mil- 
lions of tiny particles. During smoking, these materials are 
drawn into the nose, throat, and lungs. What do they do to 
jhose structures? Let's see! * 
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Chemical 


DcNcription 


: Nicotine 

i 


A poison: large doses can cause death due to 
failure of the breathing system. 


Cancer-producing 
substances 


About two dozen chemicals have been found 
to cause cancer in rats and mice iij laboratories. 


Lrntmnts 


Many substances m tobacco smoke arc known lo 
iniute the breathing system. 


Carbon Monoxide 
j(CO) 


A poisonous gas» large doses can kill by le* 
ducing the amount of oxygen chat the blood can 


; Arsenic 


A poison that can cause cancer ( 
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Several studies have compared the physical differences 

between smokers and nonsmokers. Most of these studies were 

made on the bodies of people who had died. Only after death 

can detailed observations of the inside of the body be made. 

V - In many of these studies, human cells, tissues, and organs 

^ were studied with a microscope. To learn more about cells, 

|:>I{tilJ;t^rt]|J^ tissues, and organs, turn to Excursion 2-1, **How Are You 

Organized?** If you have a microscope available^ that excur- 

\v sion will also show you how to look at some of your, own 

cel^. * 

Figure 2-3 shows the epithelium from the windpipciof a 

person who h^as smoked for a short time^ p 
^ ^ Figut«2-3 



Qoblet c«ila 



Ciliated colla 



Basal Mils 





□2-3- Descnbe any ditlcicnccs that you see between the 
epithelium shown m I iguic 2-3 and ihe normal cpiUiclium 
shown in Figure 2-1. 

□2-4. Describe what must have been ditierent about the rate 
of basal cell production to produce the differences between 
Figure 2-1 and Figure 2-3. 

□2*4(* Briefly explain your answer to question 2-4 in terms 
of the feedback diagram in Figure 2-2. 

In people who have smoked a long time, the epithelium 
of the windpipe changes even more. It is often thicker be- 
cause of more basal cells and bigger goblet cells. 1 he ciha 
arc often fewer and beat more slowly. (See Figure 2-4.) 

Mucus 



FIgura 2-4 









□2-«. What would be the effect on the body of bigger goblet 
cells? (Hint: What do goblet cells do?) 

□2-7. What would be the effect on the body of feiVer and 
slower-beating cilia? 

You remember the cilia move mucus and its trapped ma 
terials from the lungs and windpipe to the nose and throat. 
When the cilia become fewer or beat more slowly, mucus 
begins to pile up. Materials trapped in the mucus irritate 
the' epithelium in the windpipe and the tubes in the lungs 
(Figure 2S). 



Tar Irritants 




Figure 2-5 
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Often the smoker tries to get rid of the irritation in his 
lungs by coughing. I his may explain the siycalled smoker's 
anigh. Do nonsmokers have as many nasty coughs and other 
respiratory problems? 1 able 2-2 ixiay help you answer this 
question. 

r ^ • ■ • ' . , . _ * 

1 

COMPARISON OF SMOKERS Wll H NONSMOKERS 



i 

Percent wiih Couf^h 


Percent with Other 
Respiratory Problems * 


Smokers 


Nonsmokers 


Smokers 


Nonsmokers 
* 


i 24,0 


7,4 


25,8 


14,5 



□2-8* What do you conclude about the relationship between 
smoking and coughs and pther respiratory problems? 



\ 



FlQura 2^ 
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Long-tmm Affects on •pitlMlluin ^ 

In longtime smokers, both the kinds of epithelial cells 
produced and the number of each kind are often quite ab- 
^rmal. Somehpw the materials in tobacco smoke seem to 
Iifect thfe feedback systcmMhat keeps cell production and 
growth close to a set point. Sometimes the cihated cells lose 
their cilia entirely and the arrangement of other cells is 
disturbed even more (Figure 2-6), 





Scientists have concluded that control over epithelium cell 
division is often lost completely in smokers. If this happens, 
abnormal cells grow wildly and a condition known as cancer 
develops. Cancer cells grow and reproduce so fast that they 
destroy or push aside the normal cells around them (Figure 
2-7). 



Abnormat call 




CftectonalrMC* cncrci 

Now let's make another comparison between the lungs of 
a smoker and those of a nonsmoker. This time we'll look 
at the tiny air sacs that receive the air that's breathed in. 

Figure 2-8 shows a microscopic view of normal air sacs. 
Notice that the sac walls are thin. They can easily pass oxygen 
and carbon dioxide in and out of the bloodstream. Because 
the walls are so twisted and coiled, there is lots of surface 
for the ga^o^o pass through. 



FIgur* 2-7 



FIguro 2-8 
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FlQure 2^9 Now look at Figure 2-9, It shows the way the air sacs of 
many heavy smokers looL 
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□2-9. How does Figure 2«8 differ from Figure 2-9?. 

□2-10. What effect would the change shown most likely 
^ have upon a person's breathiAgl^ 

Amount of smoMng and changos In th« wlndplpo 

So far, you've been comparing the lungs of smokers with 
those of nonsmokers. You've not considered very much 
whether lung damage is related to the amount of smoking 
_Uiat is done. Does a lot of smoking produce more changes 
ih\ the lining of the lung than a little smoking? Table 2-3 
contains data on changes in the epitheUum of the windpipe 
of smokers. Perhaps it will help you answer this question* 

Tablo2-3 



EPITHELIUM CHANGES FROM SMOKING 



■•A 



t 

Amount of 
Smoking 


Percentage of 
Thickened Epithelium 
in Samples 


'- ■ ■ ' "i' 
Percentage of 4 
Epithelium Samplea^ 
with Completely . 
Abnoraial Cells | 


Nonsmokers 


1% 


0% ^ \ 


i pick daily ^ 


8% 


03% { 


; 1-2 packs daily 


— f- ' " ■ ' — 
17% 


4% I 


' More than 2 packs daily 




y 

11% 
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□2-11. What do you conclude aht>ul the rclalionship between 
a. the amount ot smokuig ami the dcgiee of ihickeacd 
epithelium? 

b- the amount of smokuig and ihp presence of abnormal 
cells? ^ 

PROBLEM BREAK 2-2 

Is there any difference between the normal pulse and 

breathing rates of smokers and those of nonsmokcrs? Does 

exercise have a different effect^n the pulse and breathing 
Tatcs of smokers than it has on those of nonsrnokers? Does 

it take longer for the pulse and breathing rates ot smokers 

or of nonsmokers to return to normal after exercise? 

Find two groups of eight to ten people (smokers and 

nonsmokers) and collect the data you need to answer the 

questions just posed. Try to keep the smoking and nonsmok- 
ing groups alike in terms of age, physical condition, etc.* If 

you don't know how to measure pulse and breathing rat^ 

ask your teacher for help. For subjects, you can use friends, 

relatives, or classmates. 

If you would like, try to compare heavy smokers with light 

smokers, as well as smokers with nonsmokers. Record all data 

and conclusions and descriptions of experiments in your 

Record Book. If you have trouble in deciding what questions 

to ask. Excursion 2-2 will help- 
In Problem Break 2-2, you probably found some fairly big 

differences between the heartbeats of smokers and -the 

heartbeats of nonsmokers (and between the heartbeats of 

light smokers and those of heavy smokers). With each beat, 

the heart pumps about 70 ml of blood. 

□2-12. Compared with the average nonsmoker, how much 
more blood is pumped by the heart of an average smoker 
per hour? per day? per year? ' 

If you would like to find out more about your heart and . ^ '•j r i i ■ 

how it works, try Excursion 2-3, "The Round-and-Round ^ :>A*i'J It^ V I 
System." 

In the next problem break, you will try to measure another 
change in the blood system as a result of smoking. You will 
do this by measuring fingertip temperatures. 

48 
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PROBLEM BP£AK 2-3 

I)v> yt)u suppose cvciyt)nc\ fm^cHips cijually warm? 
1 ct's conipaic the hn^^ciiip Icinpcialurc of smokers with that 
ot nonsinokers and lind out, lo do the study, you will need 
to test at least ten smokers and ten nonsniokeis (get more 
il^^ou can). You will need a theiinometei to do the study. 

ACTIVITY 2-5. Have each person hold the thermometer as 
shown. Read the Jemperature when the liquid stops moving. 
Record the temjperatures In Table 2-4. 




Table 2<4 



3 



FINGERTIP lEMPHRATURE (°C) 



Smokers 



Nonsmokcrs 



1 


— ^ 


SJ 


6 


'2 . - 


7 


2 


7 




8 


3 


8 




9 


4 


9 1 

i 


. 5 


10 


5 ■ 


10 ^ 


Average: 


Average: 
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Explain in your Record Book your observations and con- 
clusions from the fingertip temperature experiment 

Statistics on smoking and disease 

Still more evidence of a relationship between smoking and 
health has come from what axe- called statistical studies. In 



/ ^ 
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Statistical studies, grinips ot pgOplc arc coinpaicd I i>i cxani 
pie, the smoking histi>iics ot persons Willi \u\\^\ caiKci ini^Ui 
be compared wuh ihose'of people (the control group) with- 
out that disease. Lei's look at the results ot stune siatis|ical 
studies. ^.^^^ 

Figure 2-10 shows what has been happeniiigfsince l^OO 
to the number oi people dying fiom certain causes. On the 
graph, a line that slopes \lown ti> the light nhows that the 
number of people dying tiom thai cause is becoming less 
^ when compared with other causes. 



) 



All causes 
ot death 



Other causes - 



Heart and 
circulatory 
diseases 

Pneumonia 
and influenza 

Tuberculosis 

Other Infectious 
diseases 



Cancer (except 
lung cancer) 



Lung cancer 




Figure 2-10 



1900 1910 1920 ' 1930 1940 1950 I960 
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L)2-13. Is ihc dcach lalc lui inosl diseases going up, going 
down» or claying about the same? 



□2-14, What exceptions to the general trend do you notice? 



1 he death rate for most diseases has been dropping stead- 
ily. But for most kinds of cancer, the rates have been going 
up. The rise in death rate is especially sleep for lung cancer. 
More detailed information on what has been happening to 
Figure 2-11 lung cancer death rates is given in Figure 2-11. 

LUNG CANCER DEATH RATES 
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1 J 1, 1 
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1B30 1935 



1940 



1946 



1950 



1955 



1960 



1966 



197 



1976 
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□2-15. .How many male Americans do you predict will die 
of lung cancer in 1975? How many females? (Assume that 
Ihc population of the U.S. is about 220,000,000 and that the 
numbers of males and females are equaL) 

PROBLEM BREAK 2«4 

The difference between the lung cancer death rate for men 
ahfl the rate for women is very great What could account 
for such a huge difference? Discuss your ideas with your 
friends, parents, and classmatejs. Then describe your thinking 
in your Record Book. Also note any additional information 
you would need in order to test your theory. 
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ClOARtrrU USt in THF. UNIIED SIAI tS* 



Year 


Number Used/ Person Year 


1930 


U89 


1940 


2.558 1 

1 


^ ' — 

I 1950 


3.522 > " 


i 1960 


4.171 


\ 1%5 


4^38 \ 


j 1970 


~] 



^ Population IS y<ars of age and over 



Dibl« 2-5 \ 

Could tlic rapid increase in lung cancer that you've seen 
be related to smoking? Table 2-5 shows the history of ciga- 
rette use over the last 35 years. 

□2-16. How many cigarettes do you predict the average 
person over 18 smoked in 1970? 

□2-17, What assumptions did you make in answering ques- 
tion 2-16? 

Be careful as you interpret Table 2-5. It does not mean 
that every person in the United States smoked 4,258 cigarettes 
in 1%5. Obviously, not everyone smokes, and liot all smokers 
smoke the same number of cigarettes. The number 4,258 was 
gotten by dividing the totil number of cigarettes sold in 1965 
by the total number of people in the United States over 18. 

Well, it seems that lung cancer death rates and the number 
of cigarettes smoked are both going up at the same time. 

□2-18. Does this fact prove that cigarette smoking is a cause 
of lung cancer? Explain. 

No mutter how you answered the last few questions, you 
will probably agree that it would be a good idea to get more 
evidence. After all, some nonsmokers die of lung cancer 
while some heavy smokers never get the disease. 
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Flguf* 2-12 

Figure 2-12 relates the number of cigarettes smoked by 
men to lung cancer deaths among men. 

□2-19. Describe what relationship Figures 2-10, 2-11, ami 
2-12 suggest between lung cancer and the number fNi^- 
rettes smoked. ♦ 



T«bl« 2-6 



\ Amount 
- Smoked 


Risk of Getting Lung Cancer ^ 
Compared to "Never Smoked" 


Less than j 
pack daily 


. 4J times greater risk ^ 

4 


j . i to 1 
f daily 


timifcs greater risk ^ 


t - — — 

1 to 2 padLS 

I daily 


times greater risk 


; More than 2 
1 packs daily 


' . ' . times greater risk 




\ 
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Lung cancer death latcs arc dearly assiKiatcl with ui 
ciCiLscil sim)km^',. lahk- : (> can help voii see what ha(>pen\ 
to the risk of i^etting huig cancel as snu>kin{i increases. Iif 
your Record Book, complete (tie table by iisinj', the data lioin 
Figure 2-12. Notice that the top row has been completed !*)! 
you. To get the number 4.7, we divided the •l ess than k 
^ack" rate (56) by the "Never smoked" rate (12). 

PROBLEM BREAK 2-5<» 

You've seen that smokers have a higher death rate from 
lung cancer than nonsmokers have. Is smoking the only 
variable that is associatc|^ith the increasing lung cancer 
death rate? Fipure 2 13 provides some hclpl^iji inlomiation 
for answering that question. 



100 



5S 
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c 
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Figure 2-13 




Key: 




Nonsmokers 
Smokera 



Less than 
1000 people 



1000 to 
10,000 people 



10.000 to 
50,000 people 



More than 
50.000 people 



Size of Community 



In your Record Book, describe what Figure 2-13 suggests 
as to the relationship between death rates for lung cancer 
and the size of the town people live in. Also discuss any 
possible reasons you can ^hink ot to explain why nonsmokers 
in large cities die from lung cancer more often than do 
nonsmokers in small towns. 

Is lung cancer the only disease that smokers get more often 
I than nonsmokers? Table 2-7 give^i some more data on the 
death rates^ from other diseases. 
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1 Cause of Dcalh 


Ratio of Smokers to 
Nonsmokcrs 


Bronchius and emphysema 


6.1 to 1.0 


i Cancer of the voice box 


5.4 to 1.0 


Canter of ihe mouth and throat 


4.1 to 1,0 


; Cancer of the fQod tube 

— J — ^ — — — 


3.4 to l.Q.v 1 


Ulcer* of the stomach and 
small intestine 


2.8 to 1.0 

^ — ^ f 


i Oihcr blued vessel diseases 


^2.6 to 1.0 


A , • 

Cirrhosis ol tne liver 


<' 7 lf> 1 0 i 


Cancer of the bladder 


X ■ -i 

. 1.9 to 1.0 * \ 


Heart arlpry attacks 


1.7 to 1.0 \ 


^ Other heart diseases 


1.7 to iir~ \ 


\ High blood pressure , * " 


1.5 to 1.0 


[ Accidents, violence, suidde . 


\1 to 1.0 1 






T«bt« 2-7 

»>ROBLEM BREAK 2-6 . 

Can smoking be all bad? Did you notice that one group 
1 1 of smokers had almost the same ratio (1.2) as nonsmokers 
(1.0)? Why do you suppose about the same number of smok- 
ers as nonsmokers die from accidents, violence, and suicide? 
Record ybur ideas in your Record Book. 



Emphysema is one of the diseases that smokers get much 
more often than nonsmokers do. This disease results in a 
painful fight for each breath. To get a feeling for what it's 
like to have emphysema, try the next actiyity. 



ACTIVITY 2-e. Tak« a daap braath and hold H for about 30 
iacondt. Attar 30 aaconda, tiy to inhala aavaral tlmaa batora 
ydti lat ahy air out 
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Activity 2-6 shows you how it Iccls to have cinphyscnui. 
Abobt thirteen times as many smokers as nonsmokers have 
emphysema. <.Many ciunmon aciivities aie veiy hard fi)r the 
. emphysema victim to do. Try the following activity. 

ACTIVITY 2-7. Hold a lighted match about 20 cm from your 
mouth. WHh'your mouth wide op4n, try to blow out the match. 
(Don't cloM your lips as you usually do when you blow out 
^ m flame.) 

i 

PROBLEM BREAK 2-7 

We!l» youVe now compared a lot of statistics. YouVe 
looked especially at how smokers stack up against nonsmok- 
ers in terms of death and illness rates. In general, smokers 
seem to have higher death rates than nonsmokers. Also^ the 
death rate for lung cancer seems to be directly related to the 
number of cigarettes smoked daily. As one rate increases, 
kso docs the other. 

Bo the data prove that the two rates are associated? Scien- 
tists have trouble answering this question. What do you 
think? Is there any difference between an association and 
a c^usc? Record your Ideas in your Record Book. 



What if someone smokes but do^n't inhale the smoke into 
his lung$. Does that make any difference? The data in Figure 
J2A4 may help you answer the question, to make it easy to 
compare, we have set the death rate at 1. 00 for individuals 
who have never smoked. 




2.5r 




Nsver 
smoked 



Do not 
inhale 



Inhale 
slightly 



Inhale - Inhale 
moderately deeply 
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□2'20* Describe what happens to the death rate as the 
amount a smoker inhales goes up. 

Do pipe and cigar smokers have the same death rates as 
cigarette smokers? Figure 2-15 gives you information about 
this question, (Notice that, here again, the death rate for 
n6nsmokcrs is set at LOO.) 




Flgura 2*19 

2.5 
2.0 

S 
m 

CO 



I 1.C 



0.5 




' '□2-21. If one dol^ smoke, does it appear to be wiser to 
smoke cigarettes, cigar^or a pipe? 

V 

Carbon monoxide (CO) is a poisonous gas that forms when 
things bum with little oxygen. It combines with the blood 
far more easily than oxygen does. When enough CO gets 
to the blood, the person dies «pm lack of oxygen. On page 
30, Table 2-1 shows that CO is found in tobacco smoke. Now 
Table<e-8 shows the amount of CO found in the air breathed 
out by smokers and nonsmokers. 

02-22^ How is the amount of CO breathed out related, to 
the amount of smoking? 

□2-23; How is inhaling while smoking related to the amount 
of CO breathed out? 

□2-24. How would you explain <the fairly low amount of 
CO in the air breathed out by pipe of cigar sihokcrs? 
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hXMAl 11) ( AKIU)N MONOMDl (( O) 



AnioiJtit o\ Snuikuu! 


Aiuo\)nt of i i> 
(in pjris per million) 


Never M)ii>kcil 


V2 


l.xsinokci 




Pipe Oi cigar Mm>kcr ot\\\f 


bA 


Half pack ul cigarcUcs pci day. 
Inhalei 
Noniiihalcr 


1 

17 I 


Half to 2 packs oi cigarciics per day. 
Inhaler 
Noiunhaler 


27.5 
14.4 


More than 2 pack.s per day. 
Inhaler 
Noninhaler 


32.4 ; 
23.2 



Table 2*8 



[J 2-25- More CO in the breath suggests that the blood con- 
tains more CO as well. What ellects could more CO in the 
blood have on a person? 

A point of no return? 

Well, you've seen some of what we know about the effects 
of smoking on the body. This kind of data has been made 
available by the American Cancer Society and other orga- 
nizations and has had quite an impact. Many people arc 
seriously thinking about giving up smoking. 

Suppose a heavy smoker were to quit smoking? What effect 
would this have on him? Would the negative feedback system 
of the body regain control and reverse any changes that have 
happened? That's not a simple question, but let's see what 
we know. 

It seems that the fairly minor changes associated with 
smoking disappear when people stop smoking. Extra mucus 
stops being produced, cilia beat again, and the epithelium 
of the lungs gradually becomes thinner. Coughing seems to 

disappear, too. CHAPTER 2 



Key: 



Smoked fewer than 20 cigarettes per day I 
Smoked 20 or more cigarettes per day |^ 



But what ahoiil lung cancer*^ Do the c hances that a person 
will get lung cancel go down il he stups sinoknig? I iguic 
2-16 has some intcresung infonnation on this subject. In the 
figure, the death rate foi uonsmokers is again set at 1. 00. 



iFlguni 2«16 2.5 



2.0 



i 



0.5 



Stopped •moking 
mofp than 
10 yearm ago 



Stopped smoking 
wUhlnthe last 
10 years 

1.82 



Sllli 
smoking 

2.02 




Never 

smoked 
1.00 



] 
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□2-26. Docs it do any good to stop smoking? What do you 
conclude from Figure 2-'^6? 

Is smoking a psrsonal maitsr? 

Some habits affect only the person who has them. Is smok- 
ing in that category, or can it also affect others? 

□2-27. Describe any ways that smoking might affect others 
besides the smoker. 

Your descriptions should have included some interesting 
.possibilities. Nonsmokers often complain when they lire in 
a closed room with smokers. Ashes, cigarette butts, and the 
smell oj tobacco also bother nonsmokers. Over 130,000 fires 
every year are related to cigarette smoking. 

There is another important effect that you may not have 
thought of. Pregnant women who smoke tend to have babies 
that weigh less than the babies of nonsmoking women. 
Women smokers tend to have more premature babies than 
do nonsmokers. Today about 34 percent of the women of 
childbearing age in the United States smoke. 
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□2-28- What might be some cirecls of being bom with a 
lowcr-than-normal birth weight'^ 

Perhaps you know that there is no direofK^onncction be-, 
tween the blood of a pregnant woman and her developing 
child. 

□2-29. How would you explain the lower birth weight for 
children bom to smoking mothers? 

There arc economic as well as health effects of smoking. 
Federal, state, and local governments collect a lot of tax 
money on the sale of tobacco and tobacco products. Newspa- 
pers and magazines earn thousands of dollars for carrying 
cigarette advertising. And, of course, thousands of people 
earn their living by working in the tobacco industry. 

□2-^. ilic evidence strongly suggests that smoking can 
injure health. What factors would m^ke it hard to pass and 
enforce a law making it illegal to smoke? (Discuss this ques- 
tion with your classmates, parents, and friends before an- 
swering). 

WcH you've taken a long look at what happens when 
tobacco smoke is introduced into human systems. Other 
chemical inputs have different effects. You'll l^am about 
some of them in the next several chapters. 

Before you go on, though, be sure you have completed 
Problem Break 2-L If not^ do so now« 

□2-31. Do the results of Problem Break 2*1 prove that 
smoking injures the body? 

□2-32. Suppose you found that the seeds moistened with 
dg^tte^hemical solution germinated after the control 
SMds. Could you say that the s<At1|(i6n was the cause? 

G2«33. Since plants have living cells just as peoplfc do, per* 
hups a solution that is harmful to plants could be harmful 
to humans. Which term best shows the way to describe this 
lelattonship: cause and effector association, 

Bafqra QoliiQ on, do Solf-Evalqatlon 2 in your Rocord Book. 
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Chemicals and Your Body Chapter 3 



You'll probably agree that the evidence in the last chapter 
is frightening. In the face ol such evidence, ifs amazing that 
anyone still smokes. 

When you ask people why they smoke, you get a lot of 
answers. Some say they do it "to be one of the gang." Others 
say that smoking relaxes them. Still others say that they like 
the taste of tobacco smoke. But tht^c is mor<f to why people 
smoke than these explanations sugg^t. Just ask someone who 
has tried hard to quit smoking. They'll tell you that it Ukes 
more than simply making up your mind. 




IT IS NOT HARD 
TO QUIT- I'vE 
OUITMANY TIMES. 



Physical dependence 

After taking a lot of certain substances like tobacco smoke 
into their bodies, people find it hard to stop doing it. When 
this happens to someone, he is said Ao be d§pendent upon 
the thing. 

Dependence can be either physical or psychological. Let's 
take a look at physical dependence first because many com- 
mon things can lead to physical dependence. 
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"Siinplr physiial tlcpriuU'iu c is like a had habit Sinnc 
pcDplc. lor example, get used to taking aspiun ioi pain. Swn 
they reach for the aspinn bottle withi>iit thinking. This kind 
of dependence is easy lo con cel. It just lakes a little will- 
power. 

In more serious physical dependence, the body gets used 
to some substance and reacts as if it were vital. This leads 
to an irresistible craving for Ihc substance. Addiction to cer- 
tain drugs is a good example of this. 

People who try to stop using some substance that they arc 
physically dependent upon sometimes feel withdrawal illness. 
If they stop using the substance suddenly rather than grad- 
ually, they are said to be taking the "cold turkey" cure. With- 
drawal illness results when the body has to get along without 
a substance it has come to depend on. It is a serious matter 
and can even cause death. 

Some of the common symptoms of withdrawal illness are 
listed in Table 3-1. 

TabI* 3-1 



r = — ' ~ ~ — ? 

] Withdrawal Illness Charactcnstics .) 




1. Twitching, cramps, end aching muscles and bones 

[ 2, Convulsions 

f 3. Nausea, vomiting, diarrhea, sweating 

4. Watery eyes, runny nose» yawning; and gooseflesh | 

• 5. Trembling and restlessness 

! 6. Wide-open eye pupib 

I 7. Loss of appetite 

J 8. Increase in blood pressdre 

i \ 9. Frightening visions and dreams 

□3-1. Do people who try to quit smoking show any of the 
symptoms listed in T^lc 3-1? (To find out, ask someone who 
has tried.) ^ 

Withdrawal illness often leads a person to keep using a 
harmful substance. He realizes that he is dependent on the 
substance, becomes unhappy, tries to stop. But the pain 
he feels as he tries to stop causes him to keep using the 
substance. ' . 

03^. Operationally define physical dependence. 

63 . 



In Chapter 2. you learned that tobacco smoke can aflcct 
the babies of pregnant women. Tins is true w.th w.thdrawal 
iUncss. too! If certain drugs are taken by a pregnant woman, 
her unborn child may become physically dependent on the 
druRS. Soon aHer birth, the baby must be treated just as an 
addict is treated. Hither a substitute drug or a taper.ng-ofl 
process must be used. OtherAvise, the baby takes the cold 
turkey" cure and may die. 

Psychological dependence 

People can become psychologically dependent on sub- 
stances, too! When they do, the substance has become more 
than just a habit. People who are psychologically dependent 
on a substance feel mentally lost without rt. Such people 
might do almost anything to get the substance, even though 
their bodies donH physically need it. 

□3^. Give an operational definition of psychological de- 
pendence. 

na4. In your Record Book, describe, in your own words, 
the difference between physical dependence and psychologi- 
cal dependence. j 

Substances can certainly physicaUy damage thp body. They 
can also do psychological damage. Continued use of certain 
chemicals can change people's personalities, >nt<^re^^> 
values. Most cases of physical dependence can be cured, i 
is likely though that when substances produce psycho ogica 
damage, the person is incurable. In any case, psychological 
dependence is very serious and difficult to treat 






Chemically 
comfortable 



Incroating 
doaaga 




Addiction 
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I he LDinmon icnns hooked and addn iai aic used to de- 
scribe psychological dependence. A person's whole life may 
revolve around ihe drug cxpenencc. CJelung and usin^ the 
drugs are all the person thinks of. 

□ 3-5. Explain whether you think the desire to smoke is 
psychological, or physical, dependence and why. 

EFFECTS OF OTHER As you now see, putting substances hkc tobacco smoke 
INPUTS into the bot^ is dangerous for two reasons. Such substances 

not only can cause damage and illness, but can lead to 
dependence as well. It is especially bad when a person be- 
comes dependent on some substance that docs damage to 
his body. Cigarette smoking may very well be an example 
eof just that situation. 

"I noted with Jismay that my environment was undergoing 
progressive change. Everything seemed strange and I had the 
greatest difficulty in expressing myself. My visual field 
wavered and everything appeared deformed as in a faulty 
\ mirror 1 was overcome by a fear that I was going crazy. 

' The worst part being that 1 was clearly aware of my condi- 

tion.** » 

So wrote Dr. Albert Hofmann in 1943 after he had ac- 
cidentally inhaled the drug called LSD. Five years earlier. 
Dr. Hofmann and another scientist had discovered the drug 
LSD, But they had no idea then of LSD's unusual properties/ 
Now it became clev that LSD could greatly change the way 
people think and act and the way the world looks to them. 

As a result of experiments with drugs like l-SD, we now 
know people's mentahty as well as their physical condition 
caif be changed by drugs. Drvigs can cause people to behave 
as if they were mentally ill. Drugs can also cause people to 
remember long forgotten events or cause them to become 
depressed or happy. 

Is the use of drugs, that affect the mind dangerous? The 
answer is Yes for those drugs that are known to create de- 
pendence or damage and Maybe for the rest. None of these 
dnig$ are known to be entirely safe. You will have a chance 
to study what we know about these drugs a little later- But 
before you do, you will study some related questions-,^ 

^Albert Hofmann. ^Discovery of D*lysergic Acid DtethyUmide^LSD," ai in 
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How can ihc subsiaiKC in cit!^arcl!c snu>kc cause \\\c cells 
lining llie lungs lo ic})uHiucc laslcr? llow can substances 
cause people lo sec thinj^s thai arenM iheic and to hofiave 
strangely? What do substances do !o the body that leads to 
physical and psyclu>U>gical dependence? I he answers to these 
questions are not really known» but a siniple model is liel[)tuK 
To understand that model, yi)u need to thmk agam abi)ut 
negative feedback- 
Earlier, you used the leedback diagram shown in I iguie 
3-1 to explain how the pupil ot the eye reacts to liglu. Take 
a look at it )gain. M 



Input of light 
to the eye 
increases. 




**Light Stat" 
senses the 
increase. 



"Light Stat" 
sends a message 

to the pupil 
to close down. 



•'Light Stat * 
sends a message, 
to the pupii 
to open up. 




"Light staf 
senses the 
decrease. 



A MODEL FOR THE 
EFFECT OF 
SUBSTANCES ON 
THE BODY 



Figure 3*1 




Input ol light 
into the eye 
is reduced. 



Notice especially the boxes numbered **3** and *'7." Ques- 
tion 3-6 refers no these boxes. Try to answer it now. If you 
draw a complete blank, come back to it later, 

□ 3-6. In what form could a message be sent from one part 
of your body to another? 

Scientists have learned that there are at least two kinds 
of messenger carriers in your body. Here are a few clues 
about these messenger^* 

L If you grind up certain parts of one female frog's body 
and inject them into a second female frog, the second 
frog will soon lay eggs. 

2. Material from the adrenal glands of one person can 
cause another person's heart to speed up. 

3. Electrip meters connected by wires lo a person's skull 
will show the presence of current. 

4^ Electric currents sent to a cat's brain can cause changes 
in the way the c^rt acts and cause it to move parts of 



its body. 
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□ 3-7. What two ways of sending messages do these clues 
suggest be used in animals' bodies? \^ 

By now you may have coiichiJcd that chemicals arc one 
of the things that carry messages from one part of the body 
to jinother. There is no longer any doubt that this is true. 
In fact, we now know that almost all the body's organs arc 
alfected by chemicals that travel in the blood. Such chemical 
messengers are called enzymes or hormones. 

Take another look at Figure 3-1. Try to vizualizc how 
chemical messengers might control the negative feedback 
system shown there. 1 hink in terms of two such messengers. 
One chemical might carry the "shut down" instruction to the 
pupil while another could carry the message "<yen up/' 

□ 3-8. Suppose a lotof the "open up" chemical was injected 
by a doctor into a person just before a bright light was shined 
in his eyes. How would this change what is shown in Figure 
3-1? 

You know that chemicals can have physical and psycho- 
logical effects. One way to explain this is to assume that these 
chemicals carry information to certain organs to do certain 
things. Perhaps this information overpowers the messages 
that normally reach those organs from other-parts of negative 
feedback systems. When this happens, control is lost and the 
^ organ behaves unusually. 

•□3-9. Explain in your own words how chemicals might 
proflTuce their physical effects on the^body. 

GOOD DRUGS ^^"^ ^ ^^^^ 

AND BAD DRUGS depends upon his knowledge of what chemicals do to the 

body. When he tells you to take some drug, knows that 
that drug will produce some desirable effect. With drugs, h« 
can make you sleep, keep you awake, kill^ain, ^ make your 
blood clot 

But there are a lot of chemicals whose effects are not well 
understood. There are others whose effects are quite hannftil. 
There are even some so-called good drugs that have bad side 
S4 CHAPTER 3 effects. In the next chapter, you will take aJool^ at what wc 

67 V 



know about some fanly well-know.. cLu^'s. 1"^ 
youll study .s noJL uu.allv thou,:h( as a .iruf)*! all. Hut 
It probably causes more pvoblc.us lhau all other d.ugs com- 
bined, it's alcohol. 

B«for» going on. do Self-Evaluation 3 In your Recprd Book. 
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You're Down Chapter 4 

Before Y6u're Up 



^ Hooch, horse, hocus, 

. Meth, dexics, atid dust. 
Sniff, stick, sip, pop- 
Man, you're t^orrid. 
■, * 

When you are up. 
You are too far up. 
>^en you are down, 
• You are horrid. 

If that sounds like gibberish to you, you're lucky. You haven t 
been around. That little verse lists common drugs, tells how 
they are taken, and describes what happens. It's okay to poke 
fun in verse at their use, but drugs and what they can do 
need to be considered seriously. 

In Chapter 3 you learned some general ways in which 
chemicals can affect the body. You also looked at a model 
that suggests tibw drugs produce their effects. Now you re 
ready to look at sopie drugs and wiiat we know abouMheir 
effects on the body. 



. You should know before you start that our knowledge of 
dhiR effects is still a little^^uzzy. This is so because studying 
the effect of ani dru^ is licJt easy and some drugyhave been 
studied ypry Httle as 'yet. . * . 

70 



\ 




57 



DepreftsanU—the "down" chemical ^ 

Depressants are chemicals that slow the bixiy down. Doc- 
tors use depressants t(> lelax excited patients and lo make 
people less nervous. They arc also useful m treating high 
blcH)cl pressure, epilepsy, and sleeplessness, and to relieve 
pain and coughing. Some of the depressants, along with the 
sPang words sometimes used to describe them, arc listed in 
Table 4-1. 



Table 4-1 



DEPRtSSANl^ 



Chemical 


Sla^Jfcrms 


' Helpful Uses 
When Prescribed 
b\ a Physician 


Usual Method 
of Taking 


Hcfoui 


H, hairy, Uarxyl horse, 
joy powder, junk, scag, 
scat, schmcck, smack, 
white stuff 


None; so addictive that 
any possible value is 
greatly outweighed by 
dangers 


• Injecting in mu&cle or 
vein 


Morphine 


Dreamer, emsel, hard 
stuff, hocus, junk, M, 
Miss tmma, morphie, 
niorpho, unkic, whilf 
stuff 


Relieving pain during 
heart failure, heart at- 
tacks, and cancer 


Injecting in muscle or 
vein 


Codeine 


Schoolboy 


In cough medicines and 
to reheve severe pain 


Swallowii^ liquid or 
tablets 


Alcohol 


Booze, hooch, juice 


A 


Swallowing liquid 


Barbiturates 


Barbs, blue devils, blue 
heavens, candy peanuts, 
downers, goofballs, 
nimbies, phennies^ 
pinks, rainbows, red 
devils, seggy, sleeping 
pills, stumblers, tooies* 
yellow jackets 


Prevention of epileptic 
. seizures, restlessness, 
high blood pressure 

• J 


Swallowing pills or 
capsules ^ 

t 



^ ^ 
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Seconal 
Secobarbital 
**Red Davll9" 



Nembutal 
Pientobarbitat 
''Yellow Jackets" 



Tuinal 
Amo-wlth aecobarbltal 
''Rainbows" 



Amytal 

Amobarbltal 
"Blue Heavens* 



Ir 
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TcH) inucti of anv dcpicssaiU can cause- death. Uscis ot 
sleeping pills somotinu-N Kvsc tiai k ol lu>w niauv pilK ihcv 
have taken and acvidcnilv kill themselves. Sonietinies an 
overdo.se of sleepmi'. pilK happens on purpose, ioo lodav 
more people coininit suieide with harhiiuiaies than with 
guns. 



Coma and (lossibli 




Som« 



Depressants can have both physical and psychological 
efl'ects. Alter taking a depressant, a person\s heaitbcat slows, 
his breathing rate goes down, his blood pressure diops. his 
speech becomes twiclear, and his coordination is less sharp. 
Users of depressants also have slower reactions, are less able 
to think clearly and to concentrate, and have trouble control- 
ling their emotions. Most of these symptoms wear otl alter 
a short time, but there may be contfnumg etfects too. 




a dreamlike slate, 
except when in need ol a ' fix**; 
then behavior can 
Whlle^der drugs . . become violent 

Sometimes people inject depressants into their own bodies. 
Such people are (if ten careless with the needles they use. 
Diseases, lik^ hepatitis, that are caused by dirty needles are 
common among people who inject drugs like heroin. 1 he 
hole left by a needle can let disease-causing bactena and 
viruses into the body, so drug users often have boils and other 
infections. 

Boils often crop up 
near old needle marks. 
"Dirty needle disease.'* 
like hepatitis, are common 
among people who use drugs. 




As drugs wear off 



pinpoint eye pupils 
and a pale complexion 



"Needle tracks'* 
(small needle marks) 
usually over a vein 
on arms or legs 
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HOW'S YOUR A. Q. 
(ALCOHOL QUOTIENT)? 



Stomach 




Alcohol and 
food substances 
pass Into blood 
capillaries. 



Flow of blood 
through 
capillary 



Alcohol is the most cointnonly used o( all depressant drugs. 
In (act. many people think 01 alcohol as siinplv a bcvcfiigc 
rather than a drug. Hut its elVects are clearly those of a 
depressant drng Alcolu>l has been stnthed more than any 
other depressant, so we know mt>re about its etlecUs. I'or this 
reason, we will take an especially hard look at the way alco- 
hol affects the body. 

You may have been surprised to see alcohol labeled as 
a depressant. Many people thitik of alcojiol as a "pepper 
upper." They even talk about "getting high" on alcohol. But 
wc now know for sure that alcohol slows down the part of 
the brain tliat controls behavior (through a negative feedback 
system). 

Let's see what we know about the effects of alcohol. First, 
alcohol, gets into the blood very quickly. It is not digested 
in the stomach and small intestine but, rather, goes directly 
into the bU>od. Once there, the alcohol becomes mixed with 
the blood. How much eff ect alcohol has on the body depends • 
upon how much of it there is in the bloodstream. The amount 
of alcohol in the blood is usually measured as a "blood- 
alcohol percentage." After a person drinks a few ounces of 
whiskey, for example, his bl oo d-alcohol percentage may go 
up to 0.06%.. 

Caution Did you read the blood-alcohol peroentage correctly? 
0.06% does not mean 6%. It means six hundredths of one 
percent. An easy way to think of six hundredths of one percent 
is 6 parts of alcohol in 10,000 parts of blood. 

Table 4-2 shows the blood-alcohol percentage of people 
after they have drunk various amounts of alcohol. The 
table also describes some of the known effect^ of drinking 
alcohol. 
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□4-1. Describe generally what happens to the effect of alco- 
hol on the body as the blood-alcohol level goes up. 

As you can see, a lot of things happen to a person's body 
after he drinks alcohol. When the amount of alcohol is small, 
negative feedback systems seem to be able to return the body 
about to normal fairly quickly. But he^vy drinking or long- 
tem drinking can lead to more permanent changes. 
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SOML I I M C IS Ol \l C OHOl K DKINKS 



Ann>iiMt o\ 
Dfuik 


Alvt>hol 
1 cvcl 


lypical l:llect.s 
on llic Boilv* 


1 unc lor 
All Alcolu>l 
to I t:a^c 
the lh>d\ 


1 h!ghb;Ul ( U 0/ 
whiskey) 

1 cocktail ( 4 
whiskey) 

Sj^ 1)7 phiui winc 

2 lx>ulcs beer 


0 03' <- 


Shplu cli-mpcs HI iccluig. bill llic way the pcisun 
lecis (niau> iia['py. tu.; vaiics 


2 hours 

* 


2 highballs 
2 cocktails 
1 1 o7 plain winc 
4 bottles beer , 




Warm tcchiig; nicnially relaxed, leacts less 
to pressure 


4 hv)Uis 


3 highballs 

3 cwk tails 

16j oz ( 1 pt) wine 

6 bottles beer 




I. motions behavioi exaggerated; talkative, 
noisy 




6 houis 


4 highballs 

4 ciKk tails 

22 07 plain wine 

8 bottles (3 qt) beer 


0A1% 


Awk\ard. clumsy movennents: some 
unsteadiness when standing 01 walking 


8 hours 


5 highballs 

5 cocktails 

27J 0/ plain wmc 

^ pt whiskey 


0A57o 


Drunkenness: walking, talking, thinking very 
abnormal 

f 


10 houis 



•BaseJ on a p<rr,,m of -averat^e" {liO pounds), feople wfi^htng more or less would show more or less effect. The eg, 



gradually wear off. 

Table 4-2 



The most important results of drinking have to do with alco- 
hol's dulling cflects on the brain. Because the brain controls 
most of our thinking and physical activities, this dullmg can 
affect not only the person who drinks but other people near 
him as well. One good example of this has to do with the 
way alcohol alfects a person's ability to drive a car. Let's 
take a look at this. 



SOCIAL EFFECTS 
OF ALCOHOL 
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Figure 4-1 



LtH>k at I iguic 4-1. I hc data there compare drivers who 
have not been drinking with drivers who have been drinking 
moderately. The table shows how quickly two groups of such 
drivers were able to stop a car on a dry road. 

Notice that at 70 miles an hour it took the drinking drivers 
133 feet more to stop their cars than it took those who had 
not been dnnkmg. How long \s 133 Icet? To find out, you 
may want to measure off the distance. 



20 MPH 



47 fMt 
59 fMt 



AVERAGE STOPPING DISTANCES FOR PASSENGER CARS 
(on dfy roads) 



30 MPH 




88 fMt 
110 fMt 



Normal stopping difttanca 
J including reaction tliM 



40 MPH 





140 fMt 





60 MPH 



60 MPH 
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IMtoet 



Stopping distance when 
moderate drinking 
Is Involved. 



243 feet 




304 



360 feet 



457 fMt 




□4-2. Why arc the differences in stopping distance shown 
in Figure 4-1 so important? 

Studies have shown that stopping ability is only one of 
many driving skills affected by alcohol. These differences 
mean that a person who has been drin|ung is simply not as 
safe a driver as one who has not been drinking. This is bome 
out by the graph shown in Figure 4-2. It shows that a driver 
with a blood-alcohol level of 0.11% is ten times more likely 
to cause an accident than is a nondrinking driver. 

Many states now have laws against driving after drinking. 
Most of these laws use a blood-alcohol percentage level as 
the operational definition of when a person has had too much 
alcohol to be able to drive safely. Illegal blood-alcohol per- 
centage levels vary from state to state, with the range trom 
0.08% to as high as 0.15%. 
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45 
40 

? 

- o 0 25 

II ^ 

^ 5 • 15 



10 




.00 



Blood-Alcohol Level {%) 
□4^. Many states have set 0. 10^, as the illegal blood-alcohol 
level Discuss whether or not yon teel that this percentage 
is a good cutoff point. (LooK back at Table 4-2. It may help 
you decide.) 

□4^. According to Figure 4-2, drivers with the followiiig 
illegal blood-alcohol levels are how many umes more likdy 
to have a traffic accident than nondnnking drivers: 0.08%? 
0.10%? 0.15%? 

After a person drinks alcohol, how long does Ulake for 
his driving abiUty to be affected? The. data in figure 4-3 
relate to Uiis question. The figure shows how the dnving 
abUity of a 150-pound person who has taken 1 oz of alcohol 
is damaged over a period of time. 



Figure 4-2 





1 . IV4 1V4 
Tim* (houre) 



2Vi 
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Figure 4-4 



[ 14-5. Alnnit how lon^' .\i\c\ tlMiikMi[' was il brlou: the most 
damage was done lo the pcison s driving ability? 

I 14-6. How long did it take the 1 o/ ol alcohol lo bcgm to 
damage the person's driving ability? ^ 

At this point, you might be wondenng what a person needs 
to drink to get one ounce of alcohol. Figure 4-4 shows this 
lor three conmion alcoholic drinks. 



To get 1 oi of alcohol, a person must drink: 
one bottle (12 oz) of beer. 




an average (3 to A pz) glass of wine. 




or 



a shot (V2 Jigger) of whiskey 




VARIATION OF 
EFFECT 



Alcohol doesn't affect everybody the same way. Some people 
can drink more with less ettect than others. Nor does alcohol 
affect the same person the same way at all times. 

□4-7. List as many variables as you can that might explain 
why alcohol a^Tects people differently. 

Take a look > at Table 4-3. The table compares the effect 
of selected alcoholic drinks on the blood-alcohol level of 
people of different weights. 

Table 4-3 
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Beverage 


Alcohol 
Content 


Amount 


Resulting Blood-Alcohd | 
Level (%) According to ^ 
Body Weight (in lb) ^ 


100 


140 


180 


220 i 


j Beer 

I 
» 


4% 


l2oz 
bottle or can 


.04 


.03 


.02 


.02 ! 

"i 


} Wine 


12% 


3-oz 
glass 


.03 


.03 


.02 


.02 ; 


Liquor 
(strong) 


40% 


1-oz 
glass 


.03 


.03 


.02 


.02 ' 


Mixed drinks 
: (strong) 


30% 


glass 


.08 


.06 


.04 


.04"^ 



77 



□ 4-8. Why IS more alcolu)! needed to mcicase tlie blood 
alcohol level ol heavy people ihan ol people who weigh less > 



People who become physically dependent on alcohol are 
called alcoholics. And as with all other dfi^. alcoholics have 
withdrawal symptoms when they try to giv^' up alcohol. 

The effects of the other depressants listed in Fable 4-1 UH)k 
to be about the same as the ones listed lor alcohol. But there 
IS one fact that you should know about. Studies have shown 
that taking one depressant drug ean affect what happens 
when you take a second drug^^The best example of this is 
the effect that takmg barbiturates has on people who later 
drink alcohol. Studies show that alcohol has a much greater 
effect on people who have already taken barbiturates than 
on people who have not. Because barbiturates increase the 
effects of alcohol, it is hard to control the total effect ot the 
two drugs taken together. Sometimes those who try to take 
both find they have made a fatal mistake. 

All depressants are known to produce physical and psy- 
chological dependence. For this reason, tWy must be used 
with great care. The lives of many users of these "down" 
drugs have been ruined by the effects of physical or psy- 
chological dependence. When people become dependent on 
one of these drugs,-they will do almost anything to obtain 
Ihe drug. This can leadno money problems and trouble with 

law. ^ , . u ui 

WeU, after this look at depressants, you should be able 

to tackle the next two questions. 

□4-9. Give an operational definition of depressant. ^ 
□4-10. What are the useful and the dangerous effects of 
depressant drugs? 

Did this chapter get you down? Well, the next one has 
an up-beat 

B«for« going on, do Sell-Evaluallon 4 In your Record Book. 



IT S NOT SO SIMPLE 




V 
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Wake Up 

and See Things 



Chapter 5 



Most people are like prizefighters- they'd rather be up than 
down. Those who sell drugs are awar<: of this. So there are 
about as many "wake up" drugs (stimulants) on the market 
as depressants. 



Stimulajits are chemicals whose effects are the opposite of 
depressants. I hese drugs speed up the body's activities. Some 
examples of stimulants, along with the slang terms used to 
describe them» are shown m I'able 5-L 



Medically, stimulants are used to prevent sleep and relieve 
drowsiness of tiredness. They also help overweight people 
control their appetites. Stimulants may slow- down reflexes 
and so should not be taken by people like astronauts, fliers, 
or truck drivers. Athletes sometimes take stimulafits in hopes 
of performing better (even though many sports associations 
have made them illegal). 
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IMl I AN IS 



f 




l\clul 1*1 opi i lies W hen 


I Isiud Mi-lhnd 




S!:inr Irnns 


IVrscnhrd h\ l><nt<u 


oi' lakitip 


Ikn/ediinc 


Hcnnics. h(>jnbuK>. 


None 






biowns. i'oaM lo coasts. 








CO piKiis. evo opcnci^. 








liHiioalls. hearts, I. A.. 






ft 


lid i>n>pnei^, peaches. 

1 II » r 






c 


pep pills, roses, truck 


I* 






drivers. liimabouts» 








wake ups, whcclv. 




Swallowing piHs or 


a- 
c 


whiles. 




capsules, OI lujeclmg in 




Dcxies, hearts. 


Appeiitc-curher lor 
I 1 


veins 




oranges, Xmas trees 


i>verwcighl vpcoplc. 








rchevc drowsiness 




M ctham phcta«nine 


• 






(mclhcdrine) 


Crystal, inclh, speed 


None 




Cocaine 


Bernies Bcrnice, 


Pain-killcr for 


Snifting, chewing, or 




Bure^, C, Carrie, 


operatioos 


injecting 




Cecd, Cholly, Corrine, 








^Coke, dust flake, girl. 








gold dust, leaf, snow. 






% 


star dust 






. Caflfciae 


Java 


Added to aspirin to 


Swallowing liquid 






add elTcctiveness, 








relieve drowsiness 


> 



Table 5-1 
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□ 5-1. What changes in the body do you predict that these 
drugs cause? 

Your answer probably included such things as increased 
heart and breathiing rales. Perhaps you listed higher >t)lood 
pressure, toa^ These things do happen, but some other effects 
of stimulants are not so easy to predict- These include wide- 
open eye pDpils, dry mouth, sweating, headache, loss of 
appetite, and paleness/ 

□ 5-2. What effects pn the mind do you predict that stimu- 
lants have? 

♦ » 

The psychological effects of stimulants are not so easy to 
predict. But users are sometimes nervous and irritable. They 
get "uptight," can't sleep, and behave in unexpected ways. 
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aigurnontntivo. ovoractwe. unusually talkative, 
yonerrtlly unable to oat i^o appetite, 
generally unable to sleep. 
uninhibitetJ 



Harm from oral amphetamines 




stimulants seem to reduce tiredness because they help the 
body use up its stored energy. But the last gf a person s stored 
energy may be used up suddenly and without warning. One 
of the real dangers ot stimulants is that when their effect, 
wear off, the body and mind may be near collapse trom !ack 
of energy. The person may even see or hear things that area t 

Stimulants may be injected or taken as pills. When in- 
iccted the drugs are far stronger and longer lasting than in 
pm form. They, are also more harmful, a fad well known 
by regular stimulant users. 
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If you get 

too tired, 
you are apt 
to get sick. 
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I The cflccts on the body of stinuilanis aic well illustrated 
by the drug niethamplietaniinc, comnioiUy called **speed 
After taking speed, the body goes thiough what is called a 
*iun Dunng the lun the speed unci, oi ' speed fieak/^ can 
be'dangcrous to himself and to those around him. 





CrysldMixed powder 
tablet or li<^uld 





USUAL SPEED TRIP: 

T 

Injects speed 



>;er^ iKiprQd)c^t7l0 
Yj(ijen\.i7i$hihvior i£ common, i 
■ •* ■ i\i 

- ^ During a speed run, the user beeomes extl\emely excited, 

is ho eatjng or sleepirtg— the user is jusi ''strung out** 
: J "uptight.'' \ faster heart rate and higher blood pressure 
Ifl^ormal may make worse any heart conditions the user 
* r^ock and even^aiji»have occurred. 
everal'Jujui;^ afte/ an injectiofTbf speed, the abuser may 
''crash" or-f^'amp. out." Most crashes probably can*t be 
avoided, 'fff^y happen because the user has exhausted his 
stored enercyt' He may go into a de^ep sleep for 18 to 48 hours. 

When, h^; ^wakens from ^ crash, the speed user is tired, 
hungry, aad^.<>i\en sad. To get rid of his sadness, he may take 
^pheiantiiie^piUs. c3ecause the amphetamines reduce his 
appejlite; he.Tmay not eat. This may cause him to become 
rundown ariti^ easily hit byndisease. The reaj user may even 
begin another ruh (rSe6 Figure 5-1); ^ 

- .-RUN.-o ■ K -CRASH-' 






Takfs '*Downers 
(ctepre^Sfints) 
to calm. 6otffi 
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^ steeps 16t& 
48 houra 




Awdkens very 
^ad and tired 




Take^ a stimulant 
to get going again 

"SPEED FREAKS ' 
Instead of takii|^a 
stimulant, wiii ln}lct 
apeed again and begin 
another run 
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□ 5-3. Arc changes shown in I-ij:iire S-l an example ot 
negative feedback? Ivxplain >c)ur answer. 

Stimulants usually don't physu ally damage the body, f^vcn 
Keavy users often return to lull health once they sto[) lakuig 
the drug 

■ The U>dy does not become physically dependent on stim- 
ulants. But It does become tolerant U> these drugs. 1 or most 
users of stimulanis. larger and largci doses are needed to 

J. produce the same eHect. 
.J Psychological denendence upon stimulants is common. 
1 he psychological lytoependent person gets used lo the effects 
of the drug and turns to ii to perk up mwitally or emotionally. 

You probably noticed that catVemc was among the chemi- 
cals listed in table 5-1. Because catfeine is found in wotlee 
and tea, its use is completely accepted in society. The "cotlec 
break" is an American tradition. The* English have their tea. 
Most people drink coffee or lea every day an^ feci that it 
makes them more alert and less tired. ^ 

On the negative side, people occasionally become psycho- 
logically dependent on caffeine. Catfeine is not known to 
produce physical dependence, but people often claim that 
they need coffee "in order to stay awake. Others complain 
that they can t sleep after even one cup of coffee. All In all, 
the danger from drinking coffee and lea is probably slight. 
\ (Some cola drinks contain caft'cine, too.) ■ 

PROBLEM BREAK 5-1 . 

Here's your chance to design an experim«nt to study the 
effects of caffeine. You are to think of a way to test this 
h)^thesis>: 

. "Students who drink coffee (or tea) AjfiH do rtiore poorly 
oiif a school test than studei\ts who do not drink coffee (or 

- tea).'". . u ' 

Don't- f9rget to include in your descnption the expen- 
mental and control groups you would use. You may want 
to actually do the experiment. Perhaps you'd like to try some 
others as Well. For example, you might try to tvnd out if there 
arc differences in the heart or t>reathmg mtes of c6ffee (or 
tea) drinkerse ahd npndrinkers:. 

' . • Now (hat you've surveyed the stimulants, you are ready 
to try the next two questions' ' ik^ . 
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1 15-4. In vovir Rfct)rd Book, dcsiiihc how yo\i could find 
t)Ut il st)iuct)nc liad lakcn a stiniulam. 

(J5-5. Give an t){>cialKmal dcfmiuon o\ siimulant. , 



HALLUCINOGENS— 
THE "ALL AROUND ' 
CHEMICALS 



TabI* 



5-2 



Vcfy simply, hallucinogens arc substances that afVcct the 
mind. 1 hey get then name because thc^y often lead to whaH 
ate called "hallucinations '* Excursion 5-1, "Is It Really 
There?** deals with hallucinations. If you don't know what 

|^][<»ilj;t^[f]k^^ a hallucinatvon is. do that excursion now. 

' ^ ^ ^ Some examples of hallucinogens are shown in Tabic 5-2. 

As a group, the hallucinogens arc commonly called "mind 

benders,'* "scramblers." and "mind blowers." Unlike stimu- 

' lants and depressants, hallucinogens are not usually used as 

medicmes. 



HALLUCINOGENS 



Chemical' 


Slang Terms 


Usef ul Properties When 
Prescribed by Physicians 


' % 

Usual Method 
ofTaking 


LSD 


Acid. Bi^ D. cubes, 
sugar. 25, trips 


None 


Swallowing 

1 — 1 — ~" 


Mescaline 


Big chi(!f. caclus. mcsc, 
moon, P, peyotc 


^ ^tjNlone- * 


Chewing ^rtd. swallow- 
ing; sometimes injected 


Fsilocybin 


Mushrooms 


.« - - 
None 


/ Swallowing 


Marijuana 


Bobo bush, fu, gagc» 
giggle-smoke* grass, 
hash,, hay, hemp, jive, 
locowied, manicure, ^ 
Mary Jane, mexz, 
Mohasky. mooters, . o 
more a grifa, muggles, 
mutah. pod, pot, rope, 
spUm. stuff, Swccl 
Lucy* Texas lea, weed 


None 

•fv 

4> 


Smoking or swallowing 

1 



' Many hallucinogens are made from parts of plants (sec 
Figure 5-2). For example, mescaline comes from the peyotc 
cacius. LSD originally came from a tijold that grows on 
grains^ and marijuana comes from th'fe hemp plant 

9 • " 
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Man)uana is ottcn made mU) homemade imarcttcs (eallcd 
"sticks." "jomls," oi ■•rc^■tCI^") ami smoked. Sometimes, 
though. It IS swallowed, eaten, ehewed. or smtVed. See I i pi re 
.S-3. The active chemical m maiiiuaiia has been manutac 
turcd. Thi-s substance is soineiimes injected into a vein or 
muscle. 

Leaf. Stems. Seeds 
Smoke 



Figure 5-2 




Figure 5-3 

3J 



ClUUliUIllU 
or f^owde 

1) 



ln|eclod~^]j3>>— 




Synttiotic Liquid 



Miirijuana (pot) is jusl one of several chemicals that coiue 
from the hemp plant (Cannabis). I his common weed grows 
m many parts of the world. See l igute .')-4. Marijuana is 
a mixture of tl^e dried leave.v,- and steiiLS" of the hemp plant. 

A much stron^tiLiliug that is made from heinp is hashish. 
Hashish is made from powdered dust that comes from the 
tops of the female hemp plant. 

Some of the psychological etlects of marijuana are listed 

below. 

People who smoke pot often 

• don't care what they do. 

• mix up time and distance. 

• see things that aren't there. 

• escape for a short time from reality. 

• behave in odd ways that may harm others. 

• may feel .safe even when they are in danger. 

• may become psychologically dependent on it. 

The physical effects of hallucinogens can be measured. But 
these are usua41y minor- compared to elfccts caused by the 
depressants that are called harJ dni^s (heroin, morphine, 
etc.). The physical etlects of hallucinogens vary among peo- 
ple, but some common ones are expanded pupils, lower body 
temperature, chills, and nausea. . ' 



Figure 5-4 
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1 15-6. WduUl a pel son with cxpandcci pupils be bothered 
by* ot feel ct)inloitable m, bnght light? 

1 able 5-3 destTibcs the cflcct of marijuana on the heartbeat 
ol two groups of people 1 he tirsl group (new users) had 
never smoked mari)uana before. Members of the other group 
wcie regular users ot marijuana. I he results arc given as 
changes from the normal heart rate 15 minutes and 90 
minutes after smoking marijuana. A plus sign ( + ) before 
a number means the heart rate was faster than normal. A 
minus sign (~) means the heart rate was slower than normal. 

Table 5-3 



1 



tFl tCTS OF MARIJUANA ON HEART RATE 





15 Minutes 


90 Minutes \ 






Manjuana 




Marijuana i 

.m J 


Subject 


Mystery 
Dnig 


I ow 

dose 


High 

dose 


Mystery 
Drug 


dose 


High j 

dose \ 




New Users 


i 


. 1 

2 

3 • 
.4 

' 5 

:■ 6 
'■ 7 
" 8 
\. 9 

, Average 


+ 16 
+ 12 . 
+ 8 
+ 20 
+ 8 ' 
+ 10 
+ 4 
- 8 
. 0 
+ 7.8- 


+ 20 
+24 
+ 8 
+ 8 
+ 4 
+ 20 
+ 28 
+ 20 
+ 20 
+ 16.9 


+ 16 
+ 12 
+ 26 

0 ' 
_ 8 
+ 28 * 
+ 24 
+ 24 
+ 24 
+ 16.2 


+ 20 

- 6 

- 4 
0 
0 

-20 
+ 12 

- 3 , 
+ 8 • ■ 

+ o.bT 


- 6 
+ 4 
+ 4 
+20 
+ 22 

- 4 

>+ 8 
+ 12 
+ .7.6 


-4 \ 

-8 \ 
+ 8 1 
_ 4 J 
- 8 1 

+ 18 \ 
-24 1 

0 ^ 

' ■ g 


i' 




Regular Users •» 


J 




10 

f.l3 
-14 
15 ' 

;i6 

Average 


» 




+ 32 
+ 3,6 
+ 20 
+ 8 
+ 32 
+ 54 
+ 24 
+60' 
+ 33.2 




* 


4 <j 

+36 

+ »2 ; 
+ 4 5 
H-12 5 

+22 ; 

0 f 

0 • 

+ 11.2; 

* i' 
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115-7 Why docs Ihc tabic list changes tiom the pc.son s 
normal heart rate instead ..t showui^, h.s actual heart rate. 
[J5S. What etlect does luai.juana see.u to have on heartbeat 
rate? 

115-9. Does marijuana have more c^ect on the heartbeat .ale 
of regular users or ot new useis? 

□ 5-10 How much does the heartbeatVatc of new users vaiy 
15 mmutes alter smokmg a high dose\)t manjuana.' 

□ 5-11. Why do you thmk that only high doses were given 
to regular users? 

□ 5-12. Is the eirect ol marijuana on heart rate more like 
that of a depressant or a sUmulanl? 

You probably mniced that a Mystery Drug was listed m 
Table 5-3 You'll find out what that drug is a little later 

Why do people use marijuana> lable 5-4 shows a few ot 
the reasons given by 32 adults who had used marijuana ten 
^ or more times. Notice that the reasons are almost the same 
as those ftiven by people who smoke ordmar^/cvgarettes. 

^ y Table 5-4 



REASONS TOR USING MARIJUANA 



1. To produce a sense oi well-being 
(a **high") 

2. To relax 

3. To relieve tension or suess 

4. To increase sociability 

5. To increase enjoyment ot plays, 
movicSv etc" 

6^To go along with the group 
7. To relieve depression 
^8: To cope with uncomfortable 
social situations 



Percent oi Use 



I-requenlly 


(Xcasionally 


66 


25 \ 


50 


32 . 




44 ■ 


25 


50 


22 


'•44 


• 16 


41 


16 


25 


13 


28 


4 




'"-The reasons given for using marijuana can be broken down 
into-scverargroups. 
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I 15-13. Which reason:, lislcd might be consideied as coping 
with problems? 

Note that the peiccntagcs hsted in the two right-hand 
column<> dilVcr in many places. 

n5-14. Record in your Record Book what dinerence.s you 
predict between the personalities of heavy and light mari- 
juana users. 

Earlier you saw that alcohol lessens driving ability. Un- 
fortunately, we don't really know what happens iq peoples' 
driving ability after Ihcy use marijuana. But wc do know what 
experienced users of marijuana Say happens to their dnving 
ability, lablc 5-5 shows the opinions of 32 adults who had 
used marijuana ten or more times. 
Table 5-5 ' 



— n 



EI I ECrS OF MARIJUANA ON DRIVINO 



Conduion 



Npvcrdrovc ajici laking inanjuana 



felt th^jit using marijilana lessened dnving 
abdity. ^ 



liclr iu> drop^m diiying abihiy aflcr 
taking marijuana 



Nuinhci of Responses 



i 



20 



Perhaps you know that people who use hallucinogens (like 
marijuana) often overestimate how well they can perform 
after taking a dg^. Some scientists have reported thai this 
happens. 

□5-15. What do you conclude about the effect of marijuana 
on driving abiUly? 

If physical changes were the only effect of hallucinogens, 
nobody would worry much about them. These erects don I 
seem to be very senous. But it is the psycHolo-g^^^al. effects 
of hallucinogens that have focused so much altenuon on 
these drugs. It's hard to describe these effects because they 
differ from person to person and in the same person at 
different times. ' > 
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lets take a nmrc detailed look at st)inc icactioiis t.> an- 
other hallucinogen LSD. We'll look paiticularly ai,thc psy- 
chological cneets that have been reported. In pure toriu. l.SH 
is colorless, odorlevs. and tasteless. Because a small dose 
produces results, it is usually mixed with other substances. 
LSD iS most frequently tbund m capsules, tablets, liquid 
vials, pieces of paper, and sugar cubes. 

Symptoms ate usually greatest two to three hours after an , 
average dose of \SD. The drugs etVect then begms to wear 
off. After eight to twelve hours the user has usually recovered 
completely. 

What are the psychological symptoms of a dose of L^D? 
Figure 5-5 describes some of the things that LSD users report 
Volunteers were questioned every hour starting a hall hour 
after they took the drug. The graph, shows the percent of 
Yes answers at each time. 
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I )S-16. How would you describe what "LSD seems lo do lo 
|>coplc\s minds? 

□ 5-17. Do the eflects seem to be directly related to dosage 
levels? 

□ 5-18. How long do the psychological cfiecLs of LSD (at 
these dosage levels) seem lo last? 

[15-19. Does a larger dose produce longer lasting eflects than 
a smaller dose? 

[J 5-20. What other eff^ects would you be interested in trying 
to measure? 
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Tabl« 5-6 
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Arc you still curious about the Mystery Drug? CuH)d! 
You'll learn more about it in the next chapter. 




Some users of hallucinogens claim (hat the chemicals "ex- 
pand" the mind. They believe these drugs make people more 
creative and' productive. Let's see if marijuana affect^i think- . 

ing ability. nw c 

Tabic 5-6 shows the effect of marijuana on the Digit Sym- 
bol Substitution Test (DSS V). (See Excursion 5-2. The ^^/tiU .t^ k ■ 

DSST" for an explanation ftf this test.) The test was given 
to a ^oup of regular marijuana users apd to a group who 
were using the drug for the first time. On a signal, each 
subject tried to fill in blanks on a test sheet with symbols 
that matched a code. Kach subject had the code available 
throughout the test. The numbers in the table show the gain 
or loss in scores made after smoking marijuana compared 
with scores m>de before smoking it. A plus sign means the 
score went up and a minus sign means that it went down. 

□5-21. Which group (new or regular users) had the greatest 
change in scores at 15 minutes? at 90 minutes? 
□5-22. What effect did dosage level have upon the scores 
"of the new u^ers? 

□5-23. Did the scores madd" after 90 minutes improve over 
the scores at 15 minutes for new users? for regular users? 
□5-24. What do you conclude about the effect of marijuana 
on the new users' test-lakin^ig^ility^ 

□5-25. What do you conclude about the effect of marijuana r»APT^R 5 79 

on the regular users' test-taking ability? ^"/^^ 



Is luaiijuana smokmj; ulatccl (o a\co\\o] dunking? to 
siiu)king tohatci)' II you'd like to know more about this, sec 
I 1 1 •iC^ ^ Excursion 5-3. "Pol or Hckuc?" 

■ * r 1 1,^. hallucinogens have not been studied enough lo know 

what long-range eflects they may have cm the body or nimd. 
Some seicntisls believe the use ol such diugs ttiay Ipad lo 
chiomosome damage. (C hiomosomes are the part of cells 
that cany genetic mloimaUou.) Ihi.s Iheoiy needs more 
checking. 

Tabic 5-7 gives the results of one study that compared 
chromosome damage m LSI) users and in nonuscrs. Note 
that chromosome damage was also found m some babies 
exposed to L SD before they were born. I his happened when 
Ihcir pregnant mothers took LSD. 
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Tabia 5-7 



CHROMOSOME DAMAGt 



1 

Cjioup 


Pcrcciuagc wiih C hu>nioM^>uic Damage 


Ranpc 


Average 


Nonusci^ 




9.03% 


LSD users 


8 to 45% 
1 


18.76% 


Inl'ants exposed to LSD 
befoij: birth 


9.5 to 28% 


21.5% 



□ 5-26. What do you conclude about the theory that LSD 
causes chromosome changes? 

Another poorly understood cflect of the hallucinogens is 
called a flashback. Even without taking the drug again, peo- 
ple sometimes notice later some of the drug's effects. Flaslfe 
backs may happen several years after a person stops using 
a hallucinogen like LSD. If a person's last LSD experience 
was a bad one (bad trip), the flashback can be very terrifying 

□ 5-27. In your Record Book, describe how you could tell 
if someone was under the influence of a hallucinogen. 

□5-28. Give an operational definition of a. haUucinogcnic 
drug. . . 
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WelL you've now looked quickly at souk: o( the phvAieal 
and psychological ctVects ot sonic of the common drugs. If 
you find you need to review what you've learned oi want 
a little more intonnation, see Excursion 5-4, 'Drugs in a 
Capsule/* 

B#fora going on, do Self-Evaluation 5 in your Rectkllf Book. 




Should It Be 
Against the Law? 



Chapter 6 



Before you wind up your studies of the effect of drugs on 
the body, you should think about two more things. First, you 
should iderttify the mystery drug that was described in the 
last chapter. The data in lables 5-3 and 5-6 indicate that 
this drug can strongly atfet:t the body. You should certainly 
learn what the.jJrug is. 




Another important part of the drug problem has to dq with 
the law. You should know how laws alfect tlje use of drugs. 
Furthermore, you should tonsider why we/have drug laws, 
whether the laws we have are effective, and whether we need 
any more such laws. . 

First, let's identify the mystery drug and try to decide how 
,it produces its effect. Then we'll lo^t at the legal question. 
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Hotdld the nnwu-ry Jru}^ pli'dSi' {ihnnfy if self? 




In ihc lasl chaplci. v<ni stiulicJ some cxpcnincfUs lhal 
involved a niy^tcrv iUwy Wh;U was (Ifat <ling'^ Hcfi>rc you 
lind oui. Id's look al a frw luoic siudics lhal used it 

One such sludy involved aiihniis paiients 1 he patients 
were ^Mven a lablel o( the inysierv ihup in phtce i)l another 
medicine lhal had eased their pain U the lablel did not help, 
the paticnl got an uijeclion ol the niy^jcry drug. Table 6-1 
shows the results. 

Table 6-1 



MVSri RV DRUCi rXPFRlMLNTS 





Improvement 


(Ondilio'i of Patients 


(iroup 


A 


CiTOup B 


1 ypc ^ 1 aahnus 




69% ; 


Type ^2 aMhriU!> 




63% 



KEY 



I * ■ itroup A: Patients f^n>en mystery drug tablet 

\ Group B, Fat tents gtven a tablet of the mystery drug and the an tnjectioii 

|. ' . * of the mystery 



r 



1 able 6-2 shows what happened in another sludy, involving 
other ilhicsses. 

Table 6-2 



MYSILRY DRUC; USF.FDLNhSS 



I- 

Condition 


Percentage who felt cured 
by tl^e mystery drug 


Pam following an operation 


30 


Cough 


40 


N Headachb 


52 


Seasiekncss , 


58 


Nervousness and tension 


30 


Common cold 


35 
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Mystery Drug 

s. 

Contents 
Pure Sugar 





OR 



Mystery Drug 

Contents 
Pure StaiCh 




OH 



Mystery Drug 

Contents 
Pure Sa^jt Water 



This muvil be some drug! Could it be the wonder drug 
that man has searched for tor cenluries? Want to know what 

It IS? 

Sugar? Starch? SaU water? Bet you didn^t know tjiese were 
such powerful **Medicines/* 

PROBLEM BREAK 6-1 

'You are\o try to explain how sugar, salt water, and starch 
seem to cure people of many ailmentsr Record your explana- 
tion in your Record Book, 1 hen discuss it with your teacher, 
your classmates, and/or your parents. Finally, try to tind out 
how doctors expli^n this clfcct (talk to your doctor if you 
can). 

Mystery drugs are called placebos by doctors. Placebos are 
often used in studying the etfects of drugs on people. In Table 
6-2, you saw that about 40 percent of people given placebos 
claimed that the placebo helped them. Obviously, any really 
effective drug would have to do better than that. The test 
4r a new drug is whether it works better than a placebo. 

□ 6-1. Is an aspirin a placebo? Explain youfr answer. 

It's quite obvious that people are quite different. Even the 
sartie pfcrsonAacts differently at different times. This makc^ 
. it hard ta-^dict the effect that any drug will have. M^ny 
doctors feel that a drug's effect will vary depending upoiy- 
how a person thinks it will affect him. It seems that the, more 
a person beUeves a drug will help, then the more it actually 
helps. ' . 




Figure 6-1 



TH^ POWERFUL 
PLWfcEBO 
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When soincoiu- kiiDws he is [\cnin^ a phuchi> inslcad ol 
iciii inedKinc. the placebo iisiiall> vloeMfi help hiin With 
(his in mind, seienlists i)ften set up a Jouhli' hhml experiment. 
In this kiiul of exf>eriment. neilhei the paiieiit nor the dt>ctor 
knows whether the patient gets a placebo or (he real drug. 
(In fact, most patients have no idea that a placebo experiment 
IS going on.) 

f:]6-2. What variable dtK's t^e use of a double-bUnd experi- 
ment help to control? 



WHAT ABOUT 
THE LAW 




Your last problem in connection with drugs has to do with 
the law. By now you realize t^at some drugs can do great 
harm to people and to society, l or example, alcohol leads 
to a lot of tratlic accidents m which people are killed and 
property is damaged. Also, some people's lives are ruined 
because they become physically dependent upon drugs. To • 
protect people and society, there are laws against using or 
even carrying certain drugs and ^gainst driving when drunk. 
Arelthese laws eflective? Do we have enough such laws? Do 
we have toO many? Thes^; are some of the problems you wiU 
explore next. 

Before you can think clearly about drug laws, you should 
know i few things about why we have any laws at all. This 
is a very complicated subject, but we'll try to raise some of 
the most important points about it 



LAWS TO PROTECT 
PEOPLE FROM PEOPLE 



/ 
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Unfortunately, pepple donU always get along with one an- 
. other. People sometime murder other people, they steal each 
other's property, and they try to take advantage of each other. 
Even whole countries have a hard time getting_along. Mil- 
lions of people have been killed and hurt in wars fought over 
oftenunimportant national interests. 

Fora long time, it's been known that people sbmetimes^ 
do cruel things to one another. The first laws made were 
mostly to protect people from other people.-An example of 
an early set of laws with this purpose is Hammurabi's Code. 
This code of law was written almost 4,0QP years ago. A few 
rules from this code appiar in Figure. 6-2. Look them over 
and notice that many of them aim to keep one person ftpm 
taking advantage of anolhcr. 



1^ 



Haninuirabrs C ode \ 

If a fire has broken out in a nuin's lu)use and 
one who has come to put it out has taken any- 

..)Lilil\g... lhdi .UMU JjiMU.i^ eai.t...inU) J.he 

(ire. 

If a wonuv^, who is not Uving in the convent, 
open a beer-shop or enter a beei-shop for drink, 
that woman shall be put to death. 

If a son has struck his father, his hands shall 
be cut off. 

If a patrij^ian has knocked out the tooth of a 
plebeian, he shall pay one third ot a mina of ^ 
silver. 

If a surgeon has operated on a nobleman for 
an eye injury and has made the noblemaii^ lose 
his eye, the surgeon's hands shall be cut off . 



:2) 



4 



Figure 6-2 



As you can see, in Hammurabi's time, punishments tended 
16 be on the hard side. But as you can guess, no matter how 
har<i the punishment, some people still chose to break the 
law. 

In any listing of laws, some laws are more important than 
other*. Two men are standing on the sidewalk. One. man 
steps out into the stdpi and crosses against the trattic light. 
The other man god' into a bank and robs it. Both have 
broken laws, but one is a criminal and the other is not. 

And, of course, laws change with time. The Pilgrims passed 
a law that made it a crime to have a lire in the fireplace 
between the hours of 9 p^m and 5 a.m. Even today, at cer- 
tain times and in certain places, it is against the law to be 
out alone in the street at night. 

« 
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LAWS, RULES, 
CODES, AND NO-NOS 



/ 



/ 



CHAPTER. 6 87 




88 CHAPTEF\ 6 



Most jKoplc iijt^icc thai wc^^st have laws to j)!otctl people 
from othci people Hut inakuig sueh laws is not easy The 
main tioubic is that it is hard to predict what wdl happen 
when people do what seem to be innocent things. I'or cx- 
^ ample, some peof)le leel that society soon will sutler because 
t(H> many children are being born If this is true, then people 
who ten years ago had a lot ot clu/ldren were actually hami- 
ing society. Yet there certainly was no thought then of pass- 
ing,a law against having children. 

^\issing moral laws is even harder than passing laws lo 
plknect people from people. F irst. j)eople don't always agree 
- -7)^ xvhat is " gnod and -^^my a ia\r aimed nt 

keeping people from doing something considered lo be mor- 
ally bad has been called unfair sooner or later. Secondly, 
il IS very hard lo make moral laws work. Making something 
illegal doesn't always stop people from doing it if they don't 
feel that the thing itself is bad. 

PROBLEM BREAK 6-2 

In this problem break, your problem is to survey opinion 
regarding what movies young people should or should not 
see. To make the survey, you will ask several types of people 
these questions: r 

1. What types of movies (if any) should young people be 
barred from seeing? 

2. Why did you answer question 1 as you did? 

You arc to ask these questions of as many "people as pos- 
sible and carefully note \hc answers you get Try to include 
several kinds of people in your survey. Some examples of 
people who might give interesting answers are these: Young 
people, including your classmates; teachers; ministers, 
priests, p&bbis; theater ownersu dpctors; parfents. 

In your Record Book, keep track of people's responses to 
. your questions- With each set W answers, record sex, age 
le\el, and occupation of tl^e peison interviewed- 

When yoi^have interviewed least 25 people (get more 
if you canX fiy to summarize the responses in a table- Then 
describe inf^vnixing what you have discovered about how 
different types of people feel about movies and young people. 
Finally, state what your survey suggests about what rules 
''should be made as t;o what movies youiig people $hould sec. 




One last prohlcMii with p.isMiij- laws is iliai this cm atlcit 
people's jobs. Usually a loi ol people eain iheii hvinj.-. by 
making oi selling whatever it is that will l)C oiillaweii People 
who make a i)ioaiiVt and those who liistribute or advertise 
It can be thiown tuit ot work il that piodiict is outlawed. 
Television coHUueieials lor the eigaielte mdustiy are a good 
example of this kind of problem 

MaktTTg tmd sellmg iMgwH^tK'^v h^uv bectuuc a veiy, big buM- 

ness. Millions ol people earn all oi part ol then living liom 
cigarettes. l armers.who giow tobacco and people who buy 
the farmer's tobacco and sell il to cigaiet^e companies-xvould 
be out of work if cigaiettes were outlawed. So woukl the 
people who work for cigarette companies, the truck drivers 
who move cigarettes around the country, and the store own- 
ers who !jell cigareltcs. 

Even state and local governments would sutler if a law 
were passed again<;t making or selling cigarettes. All the tax 
money that is now collected from the sale of cigrfTettes would 
be lost. Governments wotild have to find other ways to tuyri 
up money to keep schools opei?, build roads, and maintain 
parks. 

As you can now sec, deciding what laws to pass is a very 
complicated business. Before a lawmaker passes a law, he 
must decide whether the gams from the law are likely to 
be greater than the losses it would produce. Laws can benefit 
society, but^hey can also lead to reduced freedom for people 
and to real economic problems as well. 

□ 6-3. Do you think that all our lawmakers should be law 
yers? Explain why or ^y not. 



ECONOMIC EFFECTS 
OF LAWS 



) 




The history of laws against drinking»alcohol shows the prob- 
lems that laws can lead to. 

About 125 years ago, a law was passed in Maine that made 
selling or making alcoholic drinks illegal. This law was sug- 
' gcsted by groups who felt that drinking alcohol was morally 
wrong. They pointed out the way men's lives can be ruined 
by liquor. \^ 
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DRINKING LAWS- 
A CASE IN POINT 
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SiXMi several other stales lol lowed Maine's lead. They, loo, 
passed laws against using or selling licjuoi But soon liquor 
UKinutaeturers in stales wilhoul such laws began to complain 
about those states who had them. 1 heir mam point was that 
the United States Constitution w^on't let a state keep its citi- 
zens from buying liquor made outside of that state. 

In 1890 the Supreme (^ourt ruled that \he liquor manufac- 
turers were right. Because of the Supreme Court ruling, most 
slate laws against the sale of liquor were dropped by 1918. 

I hose against selling liquor kept trying to make it illegal,. 
As a result of World War I, these people*^ Feiju^ste were 
partly met. In 1919, Congress passed a law against using fruits 
and grains to make alcoholic drinks until the war ended. 
Using fruits and grains for this purpose was felt to be a 
waste of food needed lor war purposes. Bi^t the ban was 
not lifted at the ^nd of the war because a new amendment 
to the United States Constittition (the 18th) made thetnaking 
or selling of alcoholic drinks illegal everywhere. 

Before the 1 8th Amendment became law, many people 
had to approve it. First, Cqnjgress had to agree to ask the 
states to approve the amenmnent. Second, at least three 
fourths of all the states had to approve .the amendment. 
Finally, Congress had to agree to actually make the amend- 
ment law. These approvals were all gotten, and although 
President Wilson objected, prohibition became the law in 
1920. < 

The* te\i years .after prohibition became law were very 
tough for state and local governments and for the national ^ 
government. The trouble was that many people refused to 
stop using alcohol even though this was now against tho law. 
Law officers just couldn't stop the demand for alcohol. 
Gangsters and other unsavory characters soon ^ into the 
liquor business. 

Complaints about the prohibition law grew quite loud. 
Police claimed they didn't have enough people to enforce 
the law. Health olRcial^ found that people were getting sick 
and even dying from drinking liquor made in bathtubs, 
mountain stills, and the like. Cities and states complained 
that they couldnH operate without the tajt-meu^ they used 
to get from the sale of liquor. Local dtize^ complained 
because liquor was hard to get and very expensive* Liquor 
manufacturers complained that their businesses had been 
cgmpletcly ruined 
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In 1930, Congress and the slates undid what the prohibition 
amendment had done. I hey passed the 21st Amendment to 
the .United States Constitution. I his did away with the 18th 
Amendment and returned the law to where it was before 
1919. The change was objected to both by some ch\irchcs 
and by many gangsters. 

► The argument over whether liquor should be made illegal 
continues today. In some states and in some towns, liquor 
is still iUegal, but the number of such laws is growing smaller 
every day, ^ 

□ 6-4. Suppose a friend gave you nine arguments in favor 
of something. You can think of only one or two arguments 
against it. Should you accept his position? In your Record 
BooK state why or why not. 



Today most states have laws against using or even carrying 
'drugs like marijuana, heroin, and LSD. I hese laws are sup- 
poscd^protect society and to protect people from ruining 
thrown lives. But some people claim that the laws are 
Wair because there is not enough proof that drugs really 
harm people or society. Others want the laws dropped be- 
cause people will use drugs no matter what the law says. 
These people claim that the drug laws only make people feel . 
guilty and put the selling of drugs into the hands oj criminals, 
so that it can^ot be controlled properly. Let's take a look 
at these arguments. 

First, as you now know, not all drugs have the same ettect 
Much evidence suggests that hard drugs, like heroHi, can 
harm people and society. Because these drugs can lead to 
physical dependence, using them can dominate a per^n s 
Ufc A person driven by the need for drugs often loses his 
abUity to think of anything else. Such a person often can't 
hold a job or even keep himself healthy. 

Those who become physically dependent upon hard drugs 
often do harm to society, too. "Drug addicts often turn to 
crime to get enough money to buy the drugs they need. Police 
daim that most of the crime in large dues is associated with 

4nig addiction. " u 

The claim that drugs can harm people and society is prob- 
ably accurate for hard drugs like heroin. Most people agree 
that wc need laws against the use of these drugs. 



SHOULD THERE 
LAWS AGAINST 
DRUGS? 



BE 
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SUMMARY 




The situation with respect to marijuana and LSD is less 
clear. As learned in Oiapter 5, we ically don*t know 
vcry\much abi^ui the eflect of these drugs. A lot of 5tudies 
are bting made to tind out how these chemicals affect people. 
•Until pose studies are complete, the argument over whether 
or notVhere should be laws against the use of marijuana and 
LSP m\l continue. Ibday, the case against LSD seems to 
be growing stronger while the one against marijuana seems 
to be weakening. 

As yoii^ think ab6ut marijuana and LSD, keep in mind 
that ijie e^videncot for using these drugs is at least as wcai 
as the evidence against their use. Perhaps the best way to 
sum up the situation is to say that these drugs may or may 
not be harmful. Although some authorities are still uncertain 
about the effects of drugs, almost all of them agree that using 
any drug purely for enjoyment is a very risky business. 



Well there you have it. You now know in general what is 
known about the effects of certain inputs on the body. In 
some cases the evidence suggests a bleak picture. Overeating, 
smoking cigarettes, using alcohol in large amounts, and tak- 
ing drugs like heroin are dangerous things to do. The risks 
associated with using marijuana or fairly small amoilnts of 
alcohol seem to be less great but are still there. 

Whether effective laws against the use of some inputs to 
the body can or should be passed is a tough question that 
is now being studied. In the meantime, however, your deci- 
sion as to whether you will smoke, drink, overeat, or use 
^ drugs may very well be the most important one you will ever 
make. 



Before going on, do Self-Evaluation 6 In your Record Book. 
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Excursions 



D9 you like to take trips, to try sometbmg (lifTerentT^ 
new things? l-xcursions can give you the chance. In many 
ways they resemble chapters. But chapters carry the main 
story line. Excursions are side trips. They may help you to 
go further, they may help you go into dillcrent material, or ♦ 
they may just be of interest to you. And some excursions are 
provided to help you understand difficult ideas. 

Whatever way you get there, after you finish an excursion, 
you should return to your place in the text material and con- 
tinue with your work. These short trips can be interesting 
and ditlerent. 



« 

.,.-■•■» 
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Big C and Little c 



Excursion 1-1 



/ 



/ 

/ 

/ 

In this unit the term calories is used a lot. If y<)U don't know 
what calories are, this excursion will help you to find out. 

Long ago, people thought that heat wa/ u massless sub- 
stance that flowed from one object to ani)ther.^ 1 hey called 
this mysterious tluid caloric. Later, however, this model was 
dropped for one that considered heat t(/be a Ibrm of energy. 

Eventually, scientists found that tli^y could measure the 
amount of heat that went in to wa^er. All they had to do 
was multiply the mass of the water by the number of degrees 
the temperature went up. When they named the unit for 
measuring heat, they used the term calorie. 



Answers to Checkup 
on page 12. 

1. Heat 

2. 1,000 

3. 1*C 

4. 100 

Do this excursion If you got 
the wrong answer to any ques- 
tion. 




Today a calorie is defined as the amount of heat it takes 
to raise the temperature of one gram of .water one degree 
Celsius. Here then is an operational definition for heal: 

Amount of heat gained or lost (in calories) =r 

Mass of water (in grams) x change in temperature (°C) 

Stated in another way: 
calories =. grams of water x change in ternperature (°C) 
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When some suKstancesr'burn. they give ofl a U)t of heat. 
Others give ofl less^oat. In this excursion you will measure 
how much heat various materials produce. To do this, you 
lirsi need to build a calonincici. You will need a partner 
and these materials: 

1 alcohol burner and stand 
1 beaker, 50 nil or larger 
40 ml tap water (1 his is 40 giams.) ^ 
1 wired can (See Figure 1.) 
1 thermometer 
1 potholder (or tongs) 
1 paper towel 
8 straight pins 
15 mini-marshmallows 
3 nuts (peanuts if possible) 

ACTIVITY 1. Remove the bottom wires from the can. Then 
thread 3 marshmallows on one wire and 2 on the other. Push 
all the marshmallows as close together as. you can. 
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ACTIVITY 2. Put the marshmallow wires back on the can as 
shown. ~x 



ACTIVITY 3. Pour 40 ml (this is 40 grams) of water Into a 
beaker. Record the temperature ot the water In Table 1 1n your 
Record Book. y , 



ACTIVITY 4. flead canlully before dding thlel Be eure to use 
« potholder J^f tongs to hold can. Don't pick It up with your 
hands. Hold the can over an alcohol flame until all the marah- 
mallows are burning. Using tongs, quickly set the can on the 



10.9 



hMtlfig itand away from the burner. Instantly place the beaker 
9f watw onto the wire basket In the top of the can. Leave 
It ttiere until the marshmaliowa burn out. 




ACTIVITY 5. After the i^rshmallows stop burning, measure 
the new temperature of the water C^C)* Record under Final 
Temperature In Table 1. 

Repeat the marshmallow activities two more times. Then 
find out what the average gain in the water temperature is. 
Use 40 ml of fresh tap water for each trial, ' 

Next, for comparison, let's measure how much burning 
nuts can raise the temperature of water. To do thi^, you will 
need the same equipment that is lisied on page 96. 

ACTIVITY 6. Push two straight pins into each nut as shown. 
Balancs one nut across the bottom wires as shown. Repeat 
Activities 3 through 5. When you are aii done, clean the wires, 
can. and stand. Record the data in Table 2. « 
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MARSHMALLOWS 



Trial 

No. 


No. of Mini- 
marshmallows 


Mass of 
Water 

(grams) 


Starting 
Temp. 
CO 


Final 
Temp. 


Change in 
Temp, 

rc) 


I 


5 


40 








2 


5 


40 








3 


5 


40 








% 

Table 1 


Average Tern- 
peraiure Change 


< 
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I 

j lhal 


Ni> o( Nuls 


Mav. oi 
Waicf 


(H) 


} Hial 
Iciup 


Chaqpr in 

1 CIllp. 

m ; 




1 


. 40 










I 


40 






- 


\ 3 


1 


40 • 






... .. . — ^ 


Tabl«2 


Average Tcm- 
peialurc Change 


i 



»» 



ni. Was all the heat produced by burning the nut or the 

marshmall^ws used to raise the temperature of the 'water? 

« 

□2. Use the formula given on page 95 to find out how many 
calones of heat were passed to the water during the burning 
of 5 marshmallows; of 1 nut. (Use the average change 
temperature for your calculations*) 

□3. Let's check to be sure you answered the last question 
correctly. See if your calculations -were done like this: 

mass X change in temperature = calones 

^""C =^ calorics 



Marshmallows: 
Nut: ^ 



_ grams of water x 
grams of water x ^'C = . 



calorics 



By now you should know that a calorie is the amount of 
heat it takes to raise the temperature of 1 g (1 ml) of water 
V<1: This kind of calorie is often called a simple calorie 
(spelled with a small c). But when people talk about the 
calories jin food, they are talking about 1,000 simple Calorics 
(one kilocalorie). For simplicity, a kilocalorie is usually called 
a Calorie (spelled with a capital C7). Thus, 1,000 calorics 
equals one Caloric. 

□4. ^ow m^y Calorics are equal to 4,200 calorics? 

□5. How many Calories would it take to raise the tempera- 
ture of 1,000 grams (1 liter) of water 1**C. * . 
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Counting Calories 



xcursion 1-2 




The number olX^alorics in difl'ercBt fo^ds varies greatly. One 
reason for this has to do with wl^ch one of three chemical 
classes the food belongs to. lable.l shojysy.^- number of 
Calories in equal amounts of these thYefr classics. 



-Tahiti 

} 



Class 


Calorics 


of Food ' 


per (irnm 


Carbohydrate 


4 


Protein 


4 


Fat * 


9 



□ 1- If you wanted the most Calories, bite for bite, which 
class of food would you eat? ^ ' 

□2. Suppose you wanted to avoid Calories. Which type of 



food would you cut down on? 
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Tabic 2 will help you finU out how many Calorics are in 
the (cH)d you cat. But icnienilT^i two pomts as you use the 
table. 

1. I he number of Caloiies on the chart will not always 
be the exact numbei of Calories you get. What food 
does for you depends in part on the way it is cooked. 
Also, everyone's body u.scs food a little differently. 

2. I here is much more to proper eating than just counting 
Calories. Such things as vitamins and minerals are as 
important to good health as energy (Calorics). 

Table 2 is for use in I^roblcm Break 1-1 and the activities 
on pages 1-20 of Chapter 1. Keep in mind that the figures 
in the table are only approximate. If you need Calorie figures 
for foods not lisied, consult other tables. Your teacher can 
help you find such tables. 
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Table 



Food 



Tooii 



J ^ 



Apple juice 
C oflce. black 
(.rocoa 
Cola drinks 
Cream (heavy) 
Milk, choc 
Milk, skim 
Milk, whole 
Milk shake 
Orange juicc 

Tomato juice 



Cakes, Fies. etc. 
Ange^-food cake 
Brownies 
Chocolate layer 

cake, l\idge frost. 
Cookies 
Cupcake, iced 
Doughnut, cake 
Doughnut, jelly 
Pie» apple 
Pic, pecan 



Main iSishes 
BAked beans-pork 
Chicken pie 
Hamburger & bun 
Hot dog & bun 
Macaroni & cheese 
Pizza, serving 
Rice, boiled 
Soup» creamed 
Soup, navy bean 
Spaghetti 
Stew (mcat"veg.) 



I cup 
I cup 
I cup 
I glass 
I ihsp 
I cup 
1 glass 
I glass 
I glass 
A cup 
I cup 
I cup 



Breads, etc. 
Biscuit 
Corabread 
Crackers, saltine 
French toast 
(no syrup) 
Melba toast 
Muffin 

Pancake (no syrup) 



120 
0 
234 
105 
50 

W 
165 
340 
105 
0 

50 



2" wcilgc 


110 


1 piece 


100 


1 slice 


350 


1 large 


120 


1 «ped. 


185 


1 ined. 




1 med. 


185 


4" wid^e ^ 


335 


3" wtdge ' ' 


570 



a 1 




5 cup 


240 


4J" diaifi. 


535 


1 med 


315 


1 meil. 


lio 


i cup 


350 


1 med. 


- 185 


A cup 


100 


1 cup 


135 


1 cup 


170 


\ cup 


260 


1 cup 


^52 



I (2") 


60-85 


1 slice 


100 


2 med. 1 


35 


1 slice 


1 140 


1 slice 


20 


1 (2") 


100-145 


1 (4") 


60 



Raisin 
RollSv sweet 
Rye 

Wame (no syrup) 
White 

Wliolc wheat 



Cereals 
Bran flakes 
Cooked cereals 
Corn Flakes 
Grape Nuts 
Puffed Rice 
Ricc K^spics 



Fruits and Nt4fs 

Almonds 

Apple 

Applesauce 

Apria)t 

Avocado 

Banana 

Berries 

Cantaloupe 

Cranberry Sauce 

Dates, dried 

Fruit cocktail 

Grapefruit 

Grapes 

Orange 

Peach 

ranuts (roasted) 
pir 

IJlunT 

Prunes^ dficd 
Raisins - 
Strawberries 
Walnuts 
Watermelon 




Dairy Foods 

Butter 

Cheese 

Cheese, cottage 
Ice cream, vanilla 
Sherbert 





{ ,lU>IUN 


I si ICC 


OS 


1 nicil 


135 


1 slice 


57 


1 (4" sq ) 


120 


1 slice ' 


64 


1 slice 


55 



I cup , 
1 cup 
I cup 
1 tbsp. 
I cup 
1 cup 



1 tbsp. 
1" cube 

2 tbsp 
i cup 
J cup 
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lft5 
96 
78 
55 

133 



r 



1 cup 1 


850 


I med. 


75 


I cup 


184 


1 large 


18 


I med, j 


360 


I large | 


119 • 


1 cup 


75 


J[ incd. 


60 


I cup 


225 


3-4 dates 


' 115 


icup 


60 


i 


60 


sm. bunch 


55 




60 


1 med. 


35 


1 cup 


805 


1 med. 


50 


1 cup 


750 


1 med. 


35 


4 large 


115 


J cup 


115 


1 cup 


55 


1 cup 


655 


1 slice 


45 



100 
110 
30 
145 
130 



■ 

\ OOk\ 


" 

Measure 


( Alt^l ICS 


Meat. I a//, roulin 








? slices' 


UK) 




! slice 


7S 


DC 


I med. 


HO . 


Fish 


3 oz 


13^ 


lishsucks ' 


3 07 


170 


1 lankfuitcr 


1 incd 


LSS 


Ham (lean) 


2 07 


12S 


Hash ^ 


.» oz 




Lamb 


1 ClK'p 


I4() 


Liver 

l uncheon meal 


^ Of 

2 slices 


1 V J 

16*-^ 


Fork 




250 


Sausage 


1 link 


90 


Sicak 


3 o/ 


250 


luna^ canned 


i cup 




Candy . * 


1 »LU« 


130 


Candy bar» avg. 


Candy, hard f 


1 
1 




Caramel * ^ 


t 
1 




Fudge, plain 


1 Si^- 


1 15 


Marshm allows 


1 
1 


25 


Mints or panics ^ 


1 
1 


40 


Mtscellaneous 






Catsup 


\ tbsp 


2V 


Gravy 


2 tbsp 


55 


Jam. synip^ honey 


1 tbsp 


60 


Jello 


J cup 


50 


Peanut buuer 


2 tbsp 


190 


Potato cblf s 


10 mefi. 


IIS 


Popcorn, 




35 


lightly buttered 


J cup 


Sugar 


1 tsp 


16 


Vinegar 


1 14 


0 



Table 2^ (Continued) 





M eaMire 


( alo'ies 






12 


Aspai agUN 


speais 


( at lois. cooked" 


I tirp 


20 


( arrof. lav^ 


I ^in u> incd 


2S 


< artot raism sal 


3 ibsp ^ 


I5(» 


Cclcr) 


2 sin slalks 


S 


Coleslaw 


* i »P 


60 


Corn 


i cup 


85 


( 'oin on the H)b 


1 cai 


84 


Gr^en beans 
Circen leafy vcg. 


i cup |r 

^ cup 


15 

. 20 f 


I ciuioc (head) 


\ mcd. 


15 


I inia beans 


i cup 




Peas 


J cup 


60 


Pickle, dill 


1 large 


15 


Pickle, swcci 


I 


JLJ- 


Potatoes, 




90 


French fried 


6 pieces 


Mashed 


^ cup 


65 


Salad 


J cup • 


1»5 


Swcel 


A cup 


■ 85 


While, baked 


1 mcd. 


80 


Radish 


I 


1 


Squash 


icup 


65 


Tomato 


1 sni. to med. 


25 


Sahd Dressings 




60 


I-'renc4i 


1 tbsp 


Italian , 


1 tbsp 


as 


Mayonnaise 


I tbsp 


no 


Russian 


1 tbsp ' 


100 


Roquefort 


1 tbsp 


100 


Thousand Island 


1 tbsp 


50 



1 
1 



1 



4 
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Activities and 
Calories 



Excursion 1-3 



This excursio.1 w.U show you how lo find oul how many 
Calor.es of energy you use up every d^vY- To do the excursu>n, 
you need a complete record of everyihmg that you did during 
a day You probably collected such a record as a result o 
the suggestion made on page 3. You need that record and 
this excursion to do Problem Break 1-3 on page 19. 

Translating the amount of time you spent doing certain 
things into the number of Calories used is easy. Here's how 
you do i^. 

1 First, round to the nearest half hour the amount of time 
you spent Zero to 30 minutes should be listed as 0.5 
hour 31 to 60 minutes as I hour, 61 to 89 minutes 
'as I 5 hours, and so forth. Record these new numbers 
m Table I in your Record Book. Also record your 
weight in pounds in thp table. 

2 Make sure the activity ume-adds up to 24 hours. It you 
have too much time listed, cut some half hours ot quiet 
acuvily. If you are shoft, add time to your Sitting quietly 

row. - . . 

3 For each activity, multiply the time in hours times the 
Calories used per pound times your weight in pounds. 
This will give you the amount of energy (Calones) you 
used up on each activity. Record this infortiiation under 
the Calories Used column. 

4 Add up the total number of Calones used in all aclivi- 
, ' tics Record this as the Total Calories Used per Day. 

5 Record the total energy used per day in the Output 
' column of Table 1-4 in your Record Book. 
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Activity 


Rounded I line 
(in h<ni!s) 


1 — — ^ 

( alorics used 
(pel pound oi tH>d\, 
wciHil pC! hi) 


Hoily Weight 
(in jHuiinK) 


1 ' 

Calorics Used 


Bic\tiiiig,(last) 




3.4 


)' ' 

^ «- — 




^ 

Bicycling (slow) 


■ '. 


1.1 






Dishwashing 




0.5 






Dressing and undressing 




0 3 






hating 




0.2 




■ / 


Flaying Ping-Pong 




2.0 






Rupning 


' — f 


3.3 


• 


I 

X 


'Sitting quietly 




0.2 




r 


Sleeping 




0.2 






Standing 




" ■ ^ 

0.2 






Studying or writing 




0.2 






Swimming 




3.6 ^ 






Tennis 




3.0 






lypcwriung rapiclly 




0.5 




— 


Violiu playing ^ 




0.3 






Volleyball 




2.5 






Walking 




0.9 




/ 


Work, heavy 




2.6 > 






Work, light 




1.0 






• Total Calories Used per Day 


<5 



Tabl»l 



104 EXCURSION 1-3 



117 



How Do You 
Measure Up? 



Excursion 1-4 



This excursion will help you find out if yoa are heavier or 
lifter than doctors think you should be. To do it, you need 
a few facts about yourself. ^ 

( 1. Hovi^i^l are you (in infhes)? 
^^ llo w much do you weigh? 
3. How old arc you? 

Arc you sure of your height and weight? If-you have any 
doubts, try to get permission to check them on the school's 
height and weighr scales. ' « 



Compare your weight with the average weight shown in 
Tabic I for other students of your height, age, and sex. If 
you arc within about 10 percent, you are not over- or under- 
« weight You may be/even farther from the average if your 
bones are especially h?avy or light. So the figures should not 
necessarily worry you. But if you vary a lot from the norm, 
you ought to see a doc^r. He can tell you if you are seriously 
overweight or uoderweight ^nd what to do about it, 
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AVlRACiL VVl KiHIS I C)R n(As AND (ilRLS 



Height 


Age 


1 \ 


Age 


14 ^ 


Age 


15 


Age 


\ (> 




1 » 
1 / 


\ 

Age 


1 X 


Nn i7hl 

o 


(inihjrs) 


Oovs 


X]u\s 




Girls 


Hovs 


( iirh 




1 11 IS 


i>(^vs 


i 1 1 1 1 s 




V 1 1 1 1 > 


^11 IV IIV 7i f 


- ^ 


64 
























52 ■ 




68 


71 






















53 


54 


71 


71 . 


72 










\ 










54 




74 


7) 


74 


78 


















55 


56 


78 


81 


78 


83 


ii) 






( 










56 


58 


8? 


84 


83 


88 


83 


92 














57 


85 


88 


86 


93 


87 


96 




101 










58 


59 


89 


92 


90 


96 


90 


100 


90 


103 




104 






59 


60 


93 


97 


/ 94 


101 


95 


105 


96 


108 




109 




'ill 


60 


61 


97 


101 ^ 


99 


105 


100 


108 


103 


112 


106 


113 




116 


61 


62 


102 


106 


103 


109 


104 


113 


107 


115 


111 


1 17 


116 


118 


62 


63 


107 


1 10 


108 


112 


1 10 


1 16 


111 

1 13 


1 17 


1 18 


1 1 V 


1 71 
1 


1 70 
1 




64 


111 


115 


113 


117 


115 


119 


117 


120 


121 


122 


126 


123 


64 


65 


117 


120 


118 


121 


120 


122 


122 


123 


127 


125 


131 


126 


65 


66 


119 


124 


1221 


124 


125 


125 


128 


128 


132 


129 


136 


130 


66 


67 


124 


128 


128* 


130 


130 


131 


134 


133 


136 


133 


139 


135 


.67 


'68 




131 


134 


133 


134 


135 


137 


136 


141 


138 


143 


138 
142^ 


68 


69 


t 




137 


135 


139 


137 


143 


138 


146 


140 


149 


69 


70 






143 


136 


144 


138 


145 


140 


148 


142 


151 


144 


70 


71 






148 


138 


150. 


140 


151 


142 


152 


144 


154 


154 


71 


72 










153 




155 




156 




158 




72 


73 










157 




160 


4 


162 




164 




73 


74 










160 




164 




168, 




170 




74 



\ 

« 



i 

L 
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How Are You 
Organized? 



Excursion 2-1 



Take a look at' the creatures drawn in Figure 1 They look 
like ^mething from a science-fiction movie, don't they? You 
may be surprised, however, to learn that these beasts are so 
small you can only see them with a microscope. Even though 
they are small, the paramecium and the amoeba can do 
many of the things that you can do. Tl^at's how we know 
they are alive. 




Amoeba 



Flgurt 1 

But there is an important difference between you and 
animals like the paramecium. The paramecium has only one 
cell. But you are made of billions of cells. In this excursion 
you will learn what cells are and how the cells in your body 
seem to work together. What you do first depends .upon 
whether you have a microscope available. If you have one, 
you should do the activity that follows. If yoii haven't, skip 
over to page 1 1 1 and begin there. 
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Magnified microacopic I ^ J 
view \ ^ 1 
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lb look at some cells Iroin your body, you need Ihcsc 
things: 

1 microscope 
. I toothpick (Hal type) 
I microscope slide 
I cpver .slip 
I medicine dropper 
I pair of tNvcczcrs 
iodine (optional) 





ACTIVITY 1. With the broad end of a flat toothpick, gently 
scrape the Inside of your cheek. Spread the material from your 
cheek onto the center of the microscope slide. Add a little 
water (or iodine, see below) and put the cover slip on «• 
shown. Look at the slide through the microscope. 

Caution If you 've never^ used a micfoscope before, check with 
your teacher before going ahead Microscopes cost a lot of 
money and can be ruined if you don't use them correctly. 

If you color cells, you can often see the parts of them 
better. You can do this by putting a little iodine on them. 
If iodine is available, use a drop of it in place of water. Or, 
better still, follow the directions given in Activity 2 to stain 
the slide you've already made. 

□ 1. Sketch in your Record Book what you see through the 
microscope. 

Ask your teacher for reference material that will help you 
interpret what you've seen. 

ACTIVITY 2. Place a drop of Iodine on one edge of the cover 
slip, and » srtiall piece of paper towel on the opposite edge. 
The towel will draw the Iodine across the cella. 

For comparison, you may also want to look at some cells 
from other living things. The cells of the common onion arc 
among the easiest to study, y/' 



121 




Grass 




Pond water 



ACTIVITY 3. Cut an onion In halloas shown. Then, using 
tw««zers. pull off a small piece of the thin, transparent mate- 
rial from the Inside of the outer layer. 

Place the onion sample In a drop of water In the center 
of the microscope slide. Follow directions in Activities 1 and 
2. 

□2. Which are larger, the individual cells from the onion 
or from your cheek? 

□3. In what ways are the cells of your cheek like those from 
the onion? • 

If ihere is a pond nearby, you may want to collect som^^ 
water and search for little creatures like thQse shown in 
Figure 1. All you have to do is put a little dried grass or 
leaves in an uncovered jar of pond wate* and wait a week 
or so. If the water isn't polluted, it will be teeming with ftny 
creatures like the ones shov^n in Figure 2. 





Figure ^ 



TlL|* 1 



arc obviously not all alike Whai the veil looks like and its 
si/e depend upon what the cell di>es. Because cells do dittcr- 
cn.t things, they do not UH)k alike or necessarily have the 
same parts. 

In single-celled creatures, one cell has to do cvcrything. 
in many-celled creatures, Jike you, a lot o! cells often work 
together. When this happens, the cells that do the same job 
are called (issues. Tissues, then, arc similar cells that work 
together to do some special job. 

What jobs do tissues do? To answer that question, lct*s 
compare the body of a many-celled creature to a factory that 
manufactures a lot of things, lablc 1 makes-such a com- 
pahsoiL 
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Jobs Done in the Factoi^ 


1 issues That Do Similar Jobs j 
in the Body I 


\. protection. Fence around factory that Icis 
needed materials in and out but keeps Ibur- 
glars out. 


1. Eptfheital Tissue I hesc cells *Tencc" the body 
and line cavities like the lungs and stomach. # 


2^ Supporting Parts. The factory is built strongly 
J with girders, beams, and trusses. 


2. Connective 7 issue. These tissues support and 

hold together the pafts of the body. Included ] 
arc bones, cartilage, hgamcn^s, tendons. i 


3. Machines. Machines do the work of a factory. 
Some maeljincs work automatically under ^ 
* - computer ^ntrol, an4 others mUst be run by 
. people. ^ 


3. Muscle Tissue. Muscles move different parts } 
of the body. Muscles like the ones in the heart i 
work automatically. Others, like those in our 
arms and legs, work only when wc wdnt them 
to. - 


4. Management and Control Executives manage 
factories; they communicate with the workers 
through Metiers, telephones, etc. Management 
has. to commi&iicate with people inside alid 
outside the factory. , 

♦ 


4. Nerve Tissue. The main control center of ihp 
body is the brain. Organs like the eye and the 
car let the brain know what is happening in-^ 
side and oUtsidb the body. Messages between [ 
the brain and other parts of the body arc . 
carried by. nerve tissue. 


11 II • ^ 

5, Expansion and Continuation. Many factories 
keep training new people to lake the place of 
those who resign or retire. ^ 


5. All tissues except nerve tissue are continuously 

being replaced by newer cells- 
» * 



^■^^\ ■^A.^^X 'W'^^^ 
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Organs 

Organs are the next level of body organization aY>ove cells 
and tissues. When several tissues work together to do a net- 
essary job, the structure they make is called an organ. 

Many of the familiar parts of the body are organs— the 
stomach, brain, heart, lungs, etc. Some of these organs are 
made up mostly of one kind of tissue. For example, the heart 
is mainly muscle tissue and the brain is mainly nerve tissue. 
But other organs are combinations of a lot of diflerent kinds 
of tissues. 

□4. What kinds of tissues make up the eye? the stomach? 
the skin? (Check your answers at the end of, this excursion.) 

□9. List as many more examples of organs as you can think 
of. 



Just as cells combine to form tissues and tissues combine 
to form organs, organs combine to form organ systems. Many 
sets of organs work together in the body to do important 
jobs. Two of the important human organ systems are shown 
in Figure 3. 




Flgur* 3 




\ 



R0$pir«t6ry System 



Digestive System 
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[16, l,ook at the iwo oigan systems shown in Figure 3. You 
are to list the names of the organs thai make up each. (Use 
your Record Book tor recording and use any lelcrencc mate- 
rial that will help you.) 

Ibgether, your organ systems carry out all the functions 
ol your body. Hach system does something special Yet each 
system works in cooperation with every other system. 

PROBLEM BREAK 1 

How do the organ systems cooperate? 1 his problem break 
will give you a chance to thmk through the answer. Use any 
reference materialj> you can find to answer the following 
questions. Record 1^ answers in your Record Book. 

1. In whaKvays|do the digestive and circulatory systems 
work togct 

2. In what wlly^k^ the muscular system and the skeletal 
system work together? ^ 

3. In what ways does the pervous system work together 
with the circulatory and respiratory systems? 

You've njpw seen that your body is organized into several 
levels. The basic units are th^»cells. Cells that work together 
to do some important job are tissues. Tissues working to- 
gether often form organs, and several organs may cooperate 
in an organ system. 



Answers to quMtlon 4: 

Tissues in 
the Eye 

♦1,2,3,4 1,2,3,4 
♦ Numbers refer lo "Riblc 1. 



Tissues in 
the Stomach 



Tissues in 
the Skin 

1, 2, ^^4 
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Ask l\lte the Excursion 2-2 

Right Question 

To get a good answer, you have to ask a good question, lo 
get the best answer, you have lo ask the best question. How 
do you ask good questions? Thai's what this excursion will 
help you do. 

Many scientists gain their data by asking people cjuestions. 
They do this in two ways: through an interview or through 
a questionnaire. Asking questions of people face-to-face is 
an interview. Asking questions on paper and haying the 
person write his answers is using a questionnaire. *l he next 
two sections will show you the- advantages and disadvantages 
of the two methods. 

Th« Interview ^ 

Usually, an interviewer talks with one person at a time. 
This means thai he has to talk to a lot of people to get much ) 
information. If time is short, the interview may not be the 
better of the two methods to use. 

But there are some real advantages to interviews. Some 
of the strengths of an interview are listed below. 

Some advantages of interviews: 

1. Sometimes people will talk more than they will write. 
• 2. Movements, looks, or tone of voice may give other clues 
about what people really think. 
3. In an interview, you can ask the person to make a point 
clear or to give more information/Better ^ata can often 
be gotten in this way. 

You've often seen the value of controlling variables. This 
is just as important in conducting interviews as it is in doing 
experiments. If the results of several interviews are to be 
compared, all interviews must be as much alil\as p05isible. 



V 
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I 11 win! steps louUI vou lakr to l>r suic \\\M tnlnvicws 
with two people arc alike? 



If you try to interview people, you will have to make a 
lot of decisions. One ol those is whether you should read 
prepared questions oi lucinon/.e the questions and not use 
notes. 

[712. What are the advantages and disadvantages of reading 
and of memorizing? 

You will also have to decide whether to take notes during 
iijit interview or to try to remember what went on. Some 
people like to know that what thc^^ say is important enough 
to ^ written down. Others may become rattled if they sec 
you taking notes, and they may not answer completely. It 
also takes time to make notes, and this could make the 
interview too long. 

The questlonnaira 

The written questionnaire is another way to get data from 
people. Questionnaires can quickly reach many more people 
than an investigator could visit in person. For this reason, 
they are often used to save time. But questionnaires can be 
pretty dull. People often refuse to fill out questionnaires, and 
often give only partial answers. 

An exaijiple of a questionnaire is shown in Figure L Study 
the questions and the form carefully. Of course, you m<iy 
want to ask very different questions and use a different way 
for subjects to answer Note that this questionnaire aims at 
gathering facts ^bout smoking. It docs not try to find out 
how people feel about smoking. 
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Figure 1 



Snu>king r.xpcncncc Qucstumnain- Date 

_^ _ Age Sex 



Name 
City 



Coum 



Stale 



Please draw a line from the age vou started smoking 
to your present age or to the age vou stopped smokmg. 
Vary the height ot your hne according ti> how many 
packs of cigarettes you smoked per day. 



Cigarette smoking 



O 

Ol 

« 
Ok 
at 

< 



10 



15 



20 



25 

Years of Age 



30 



as 



45 



lAt what age did you begin smokmg cigarettes?- 

How majiy packages do you now smoke per day? 

How loiVfe a cigaretttt butt do you usually IcaveJ 

_fofcig. __ > r)rcig. .^ol cig_^ iotcig. 

At what age did you quit smokmg cigVettes (it you 
have)? — 



&e 2q 
a e 

ft 10 



Pipe or cigar smoking (show which by circling one) 



10 



15 



20 25 ■ 30 

Years of Age 



35 



40 



45 



At what age did yo,tf begin smoking a pipe or cigar? 1__ 
K How many cigars or pipet'uls do you now smoke per day • 

How much do you now inhale? 
: _ Not at all _- Slightly Moderately — Deeply 
At wKat age did you quit fthoking a pipe or cigar (it 

' you have)? ... u v 

If you have smoked only once in a .while, please check 

here 



mill aniiii 



na<i<ni<ii 



128 



/ 



115 



lo learn how a person tecls alxun sonuMhing, a dittcrcni 
type ot question needed. Some examples arc shown in 
Figure 2, 



FIgura 2 



r 
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Show hi^w you feel about the following slalements. 
Check the box that best describes your feehng about 
each oi tVie ifvc statcniei)l5. 

Neither 

Strongly Mildly agree nor Mildly Strongly 
agree agree disagree disagree disagree 



A. Smoking 
' costs more 
r than the 



□ 



□ 



□ 



a 



□ 



pleasure 
is worth 



B. When 1 have 
I children, I 
.* hope that 
i they never 
YE 'smokc- 



□ 



□ 



\ 



□ 



a 



a 



r. 



C. There is 
nothing 
wrong with 
smoking. 



: D. Smoking 
* |, is a dirty 
\ habit 

I E. There i« 
nothing 
wrong with 
smoking as 
long as a 
person 
doesn't 
smoke too 
much. 



a 



□ 



a 



□ 



o 



□ 



o 



a 



a 



Q. 




□ 



□ 



□ 



□ 



.1 



'1 

I 

I 

■! 

% 

i 

i 

i 

I 
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Some rules to keep in mind as you make up and use a 
questionnaire arc the follownig 

1- ' 

Ground rules for making and using questionnaires 

1. Make the questionnaire as short as you can but long 
enough to get what you need to know 

2. Include a statement telUng the subject what the study 
is trying to find out. 

3. Give full and clear directions as to how the questions 
are to be answered. 

4 Make it possible for the subject to answer quickly by 
circling or checking his choice. (But you may also want 
to make it possible for him to give a long answer if 
he wants to.) 

5. Use such simple and clear language that the words or 
the ideas cannot be misunderstood. 

6. Arrange the questions in a logical order. 

7. Never show what kind of answer you would prefer. (If 
you do, the person may give you the answer he thinks 
you want instead of reporting his own ideas.) 

8. Make sure that the people who fill put the questionnaire 
arc from the group you want to study. If you want to 
study teen-agers, don't send your questioim^re to busi- 
nessmen. 

You wUl also have to decide such things as how you are 
going to spread and collect the questionnaires and what you 
arc to do about questionnaires that are not returned. 

. OJ. What arc some of. the possible advantages and disad- 
' vantages of not forcing people to put thcir names on ques- 
tionnaires? 



t 



Mora than th« facts 

Most questionnaires or interviews contain both questions 
that, ask for facts and questions that ask for opinions. The 
facts might be such things as a perl's name, age, sex, and 
occupation. Opinions arc beliefs or feelings a person has. 

One of the hardest- things to av<Md in writing good ques- 
tions is vagii* terms like often, miicK usually, good, poor, 
seldom. Every word in a question should have Uie same 
meaning to.you afad to the person you are studying. This 
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means thai you may have t<^ define the terms Vi>u use We 
s\ij*jH'sl Muil SOU use t>|H*i4iluuial ileinulu^ns tn avuui as much 
U)nlusu>n as possible. 

One ol the best ways to luid out if youi tjuestions are good 
IS to try them out on somebody before you do your study. 
Remember that in an mterview vou can make ^)ur meaning 
clear; m a questionnaire, you won't be there to help 
straighten out meanings. 

On your questionnaire you will also have to decide how 
many choiqes to give the subject Scmie examples ol two-, 
three four-, and five-choice possibilities are shown incf-igurc 
3 below. Another welUdesigned hve-choice example was 
given in Figure 2. 

rill t9»>»';A.'vy>f>"7^'WVir'irT"/? Y;<»H9-»»'»»^*n*'*^*HV^«4viM>,»*:t7^^ 
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Two-Choice Answer 



Three-Choice Answer 



Yes 


No 


Yes 


Maybe , 


□ 


□ 


Q 


□ 


True 


False 


Always 


Sometimes 


□ 


□ 


□ 


- □ 


iMale 


Female 


For 


Depends 


□ 


a 




□ 




Four-Choice Answer 






Always 


Usually Do 


Usually Don't 


: Never 






□ 


□ , 


Serious 


Moderate 


Occasional 


No 


Problem 


' Problem 


Problem 


Problem 


.P .-. -■ 

It-: ■ . 


a 


□ 
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Five-Choice Answer 

High ^bovt Average Average Below Average Low J 

□ □ □ Q - □ ' 
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Raw and cooked data 

r;;::nr.C -s .... l ...... 



Tow";:. .He .a.a ^ 

'^ "I^d males answer the same way as females.' 
"Did adulcs answer Ihe same way as leen-agers 
••nid men answer the same way as teen-age girls? 
"D d pTople who held one bel.e. answer ce„a,n questions 
•he same way as people who held another bel.e ? 
ASdC uHhe toial number of d.lfcren. types o an wers 
.r^tLn^s.mpor.ant^^^^^^^^^^^^^ 

^.r^sTr:' h"on ot,'!- h. also count how males 
the example in Table I. 
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r 

< 

f 










YLS 


NO 


Adiilis 




Advil IS 


Iccn-agcrs 


^ Ma\cs 


14 


8 


6 


9 


Females 


11 


10 


4 


12 


ToUls 


43 


31 



r — 



T«bl« 1 



The totals indicate the general direction of the replies. 
Notice, however^ that the numbers in the squares give you 
much more information than the totals alone do. 

Good luck on making your questionnaires or conducting 
your interviews. 



1 
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The Round-and-Round Excursion 2-3 
System 



Perhaps you have wondered what is happening inside your 
body when you feel your heart beat. This excursion is about 
that and how the blood pumped by the body gets from place 

to place. . 

Because the heart is so important, you'll begm your study 
of circulation there. Figure 1 shows the main features of the 
heart as they would appear in a person facing you. 

Notice that the heart has two kinds of chambers— aMric/e5 
(two) and ventricles (two). And note that blood flows m and 
out of these chambers through several blood vessels. 



To all parts of 
tha body 



To lungs 



From he^d 
and arms 



Right 



auricia 



\ 



From all parts 
of tha body 




Valves between ventricles 
and major arteries 



Valves between auricles 
and ventricles 



Left ventricle 



L 11. Which arc inoie muscular, the .walls ot the auricles or 
the walls ol the ventricles? 

Figure 2 shows how the heart seems to work. The heart 
acts like two pumps stuck logetlici One pump (the right 
auricle plus the right ventricle) sends blood to the lungs. The 
other pump (the left auricle and the kit ventricle) pushes 
blood to the rest of the body. ^ 
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□2. Which is more muscular (thicker), the wall of the right 
. or of the left ventricle? 

□3. Why do you think one ventricle has a thicker wall than 
the other? « 

. It. 

As important as the' heart is, it is only a part of the circula- 
tory system. Most of the system is a set of tubes (blood v 
vessels) through which blood flows. 
You can easily se^ some blood vessels Jthrough your skin. 
! Look at the inside of your wrist and fdrearm. Blood vessels - 
♦like the ones you can see there D(?cre studied by William 
Harvey jttore than*3(X) years ago when ihc, discovered that 
the blood circulates. Figure 3 oft the next ^ge shows part 
122 EXCURSION 2-3 of Harve/s notebook and the kind of draw^^hc njadc. 
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Let an arm be tied above the elbow. ... In the 
CoWrse of the veins, certain large, knots or elevations 
(B, C t), E, F) will be perceived . . ; these are all 
formed by valves. If you press the blood [through] 
... a valve, from H to O (Fi^. 2), you will see no 
influx of blood . - . ; yet will the vessel continue suffi- 
ciently distended above that valve (0,G). If you now 
apply a finfeer of the other hand upon the cRstended 
part of the vein abbv^ the valve O (Fig. 3), and press 
~ downwarfls, you will find that you cannot force the 
blood through or beyond the valve. If you press at 
one part in the course of a vein with the point of a 
finger (L, Fig. 4), and then with another finger streak 
\ the bipod upwards beyond the next valve (N), you 
t will perceive that this portion of the vein continues 
i empty (UN); That blood in the veins therefore pro- 
ceeds . , . appears, most obviously. . 



The pIpM 



Figure 4 



The three main types of bk)i>d vessels in your cuculatory 
system are shown in Figure 4, 



• - Velns- 




□4. What IS the name offlP vessels ihat^arry blood away 
from the* h^eait? * • ^ 
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^ DS. What arc the vessels that carry blood toward thc ^ait? 
□6. Which vessels connect the veins to the arteries? 



137 



Jhm blood 



Blood IS complicated stutl Kvciyonc knows that blood is 
a liquid. But almost hallOt blood is ically made up i»r things 
floatmg in that liquid By tai the nu)st impoitaiit ot these 
arc blood cells. 1 he most common cells ui the blood aie the 
red cells (Figure .')). * ♦ 



Figure 5 




As red blood cells pass through the lungs, they pick up 
oxygen. The oxygen comes through the walls of the capil- 
laries in the lungs and into the red blood cells. Then these 
oxygen-rich blood cells go back to the heart to be puitiped 
to all parts of the body. In the capillaries of the body, the 
red cells release the oxygen to the body cells. Tl\ey also pick 
up carbon dioxide from the cells to be carried back Jo the 
lungs, 

138 
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I lie cM!i uLilH>ii 4>l !Jm>n^»li the is iclalcd U> 

thi body's needs Duniig exercise, when llie body needs more 
oxy)ijLMi, !he heari heals faslei Tins sends more oxygen- 
loaded red bkHKl cells lo tlie body When ihe bi)dy is al rcsl, 
il needs less oxygen; so ihe heart aIows 1 his is an example 
of how the body's negative feedback system works. 

1 he circulatory system works pretty much automatically. 
You needn*t think about your heart rate to keep it workmg. 
From before you arc born until you die, your Acart keeps 
pumping away. 



\ 
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Is It Really There? 



Excursion 5-1 



Take a close look at the hat in Figure 1. 

□ 1. Is the brim or the heiglil of the hat greater? 

Let's try some other questions of this sort. (In each of the 
following three questions, use a ruler to check on your 
guesses.) 

□ 2. Which ladder in l-igure 2 is longer? 

□ 3. In Figure 3, is line A or line B the longer? 





Rgure 1 



Hgure 2 



B 



Figure 3 



-9* 
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f 14. Which proiif) ol circles in f ij^iuc 4 has the laigci central 
iiulc ihc Idl ^Mouj^ HI ihc n^jju iJi^^^^^'^ 




Figura 4 



^our measurements should have shown that the hat is as 
wide as it is tall, that the two ladders and two lines are the 
same length, and that the two ceiitral circles art the sfune 
size. What you have been looking at arc illusions — things that 
look dijBTcrcnt than they really arc* 
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□S.^Try to explain why each of the figures you looked at 
were so tricky. What is there in each of the figures that makes 
it so hard to judge the distance involved? 

Uhisions are quite normal and almost everyone sees them. 
Not so normal are hallucinations. In an illusion, you misjudge 
some real object. On the other hand, a hallucination is seeing 
something that is not really there. 

In summary, an illusion is a misperception — ^you see 
something differently than it is. A hallucination is seeing 
something that is hot really there at all— the perception is 
completely in your mind/ 







Study the set of black squares in 1 igurc 5. 



»l» 



□ □□□ 






fit 





□□ 






L 






1^ 


T 


• 


El 
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□ •. Describe what you see in the white spaces where four 
black squares almost meet. 

□7. Was what you saw in the white spaces of Figure 5 an 
illusion, or a hallucination? 

To most people, illusion means optical illusion like the ones 
in Figures 1 through 4. But illusions can involve other senses 
than sight. Sometimes taste, hearing, or smell can be in- 
volved. 

Hallucinations can also involve other senses. A person 
sometimes hears, tastes, smells, or feels things that don't exist. 
In fact, hallucinogenic drugs, sueh as LSD, sometimes bring 
about hallucinations that mix up the senses. LSD users 
somctimfcs say that they "feel colors," or "taste music," or 
"sec smells." This experience, which is not well 'understood, 
is one thing ;hat leads to a "bad trip." It is so far outside 
of dormal experience that it seriously frightens many drug 
users. 

A third term that is often used in describing the effects 
of chemical inputs is delusion. Delusions are like halluci- 
nations in that they aren't pr9duced by-real objects. But there 
is an important difference between delusions and halluci- 
nations. Hallucinations deal mainly with the senses; delusions 
involve one's feelings or beliefs. Like hallucinations, delu- 
sions are not common in normal individuals. 

Several delusions can be described. One is called persecu- 
tion delusion. People with this delusion feel that people are 
out to get them. A person with tRis delusion may interpfet 
normal behavior in others as a plan to Harm, injure, or 
discredit him. 
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Afiolhci dcluMoiMoinnuMilv asstKiatcd u iih the hallucino- 
genic drugs, can be described as uuuk ibihty A person with 
ihis delusion may feel lhal he cannot be harmed He may 
walk, in front of cars, fly out a wmdow, or cut or shoot 
himself. 

[□8. Prepare a report on the delusions some drug users ex- 
perience, based on reports in the newspapers. 




4 
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The DSST Excursion 5-2 



You've probably taken a lot of tests in yonr life - intelligence 
tests, interest tests, aptitude tests, etc. Psychologists spend a 
lot of their time tiding to measure thuigs like thinking and 
reasoning. In this excursion you will learn how to use,^ne 
common psychological test, the Digit Symbol Substitution 
mt (DSS I ). 

A person taking the DSSI is given a page of numbers 
with blank spaces beneath (sec I igiire I). At the top of the 
page is a code that shows a symbol for each number. 1 lie 
person who takes the test tries to put the right symbol under 
as many numbers as he can m a certain length of time. 

DSST Test Code 



Figure 1 



J- 



5 

u 



o 





8 




9 




X 







2 


7 


1 


4 


9 


2 


4 


5 


1 


3 


6 


2 


8 


3 


5 


1 


7 


3 


8 


1 


4 


2 


7 


6 


9 


7 


4 


9 


3 


8 


6 


5 


2 
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3 


2 


7 


8 


1 


6 


3 


6 


2 


1 
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4 
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6 


8 


9 
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I hc tollowinp activity (lanics show you how (o set up an 
experiment with thp OSSl You will need to work with a 
partner, taking giving and doing the test. 

ACTIVITY 1. First, make up a simple code. (JUfce^ dinervfit 
symbols from those In the sample but k6ep them simple.) 
Write your code at the top of the test page. Do not let your 
parlher see the code until the test begins. 




u 



o 



8 



ACTIVITY 2. Then write 100 numbers with spaces beneath m 
In Figure 1. Place the test page la front of your partner, with 
th9 code cowmnd. 




■ "1 



ACTIVITY 3. Uncover the code and give your partner 
onds to complete as many squares as possible. He should 
be able to see the code at all times. At the end of 60 aaconda* 
count the number^of times your plirtner wrote the right aymiM>l 
next to a number. The squares should be filled In In ordar. 
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without sklppirtg any. 
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□ 1. What was your partner's score on the DSSl? 



Repeat the activity, switching roles this time. 

□ 2. What was your score on the DSS17 

So what? What good is it to know someone's score on the 
DSST? The next section will give you. several possible an- 
swers. But Hrst, try to answer the next question. . 

□ 3. What do you think is being measured by the DSST? 

The DSfbT score is simply measurement of what a human 
can do. By itself, the DSS I score is no more useful than 
knowing the height or weight of a person. However, therp 
is a difference. Becau.se of your experience you know what 
weight or heighi mea.surements mean. When you are told 
that someone is 6 feet tall, you can picture such a person. 
. Few people have enough experience with the l/SSl to know 
whether a score of 92 is high, low, or average. 

The scores that you and your partner got may be far apart. 
If you gathered the scores of 4II yovir classmates, you would 
probably find that they were quite different too. But when 
the test was given to new and regular m>arijuana users in 
Chapter 5, the comparison was made only with the person's 
own score. The test was u.sed to find out how much a person's 
score changed from before smoking manjuana to afterwards. 

146 
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Pot or Booze? Excursion 5-3 



Alcohol and marijuana are often e^mipared today Both drugs 
arc considered bad by many people. Yet both drugs are also 
used by millions of Americans. Just what arc the ditlercnces 
between the use and the etlccts of the two drugs? Thai's what 
this excursion is all about. 

Let's look at the resuhs of one recent study, len young / 
male volunteers who were regular users of marijuana but 
not of alcohol were studied, liach man was given either 
marijuana, a harmless substance he thought was marijuana, 
alcohol, or a drink he thought contained alcohol but did not. 
Marijuana was given in two forms - cigarettes to be smoked 




The men were given some tests, one p( which you already 
know about— the Digit Symbol Substitution Test (DSST), . ^ 
(Turn to Excursion 5-2 if you don't know this test.) They were ^ ^K^iiJ St^ I 

also asked to estimate how many seconds passed between 

two sounds given 15 seconds apart. ^ 



Tabl« 1 
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Finally, the inen*s heartbeat rates were measured. ITic tests 
aiui measurements were made before and alter the subjects 
took the substance given them. Some of the results obtained 
arc shown in Tabic I. 





Smoked 
^Marijuana 

C - ^ . 


Marijuan&v, 
Substitute 


Marijuana 
Capsule 


Alcohol 

> 


Alcohol 
Substitute 


Measurement 


Before 


After 


Before 


After 


Before 


After 


Before 


After 


Before 


Arter 


PSST (noi 
completed) 


62 


63 


62 


62 














Time Esti- 
mation (sec) 


14.7 


15.^ 


■ ' ? 
14.7 


15.0 


14.3 


16.7 


14.7 


11.7 


15.4 


14.7 


Heartbeats 
(per min) 


72 


r 

1 
I 

83 






65 


77 


69 


75' 


69 


72 



I, 
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□ 1. Take a look at hov^ marijuana affected the ipen's heart- 
beat rates. Docs this suggest thai marijuana acts like a stimu- 
lant, or a depressant? ^ 

" 02. In terms of its effect on heartbeat rate, docs alcohcd 
seem to act like a stimulant, or a depressant? 

□;3^. Did marijuana make the men think that time pIsiMr 
faster, or slower? ' ^ 

□4. Did alcohol make the men think that time passed faster, 
or slower? 

□5. Suppose you had been doing the experiment How 
would you have set it up differently and what else would 
you have me«sui^d? ^ 

unfortunately, the data on the DSST in Table 1 is incom- 
plete. But another test was given to measure the subjects* 
feelings. The results were then summed up as shown in Table 
2. The higher a number in the chart, the more, commonly 
the effect was felt by the men. 

For each of the' following four categories, record which 
substance produced the greatest effect: Feeling of well-being; 
Feeijing of dissatisfaction; Thinking; Vision. 



U9 



COMM(^NNI S.S Ol SPHIM IS 
tXFtRILNC INi; 11 J LCI 



FEKl.lNG 
EXPERII NC KD 


Smoked 
M ;iri)Uiina 


Man|uana 


Alcohol 


Alcohol 
Substitute 


Felling ol 
well-being 


31 


11 


16 


3 


• Feeling of 

;. dis^tisfac^ion 


15 


27 


V 






j Thinking aflTccted 


17 


15 


21 




f Vision, hearing, 
f etc., affected 


32 


16 


20 

\% 1 


•2 1 



V TlBbl* 2 

□7. Did smoked, or capsule, marijuana produce the greater 
effect? 

r 

People osften use marijuana instead of alcohol because tliey 

think that marijuana produces no hangover. Is this really 

true? Table 3 gives the^pinions of 32 adults who have used 

mariiuana ten or more times. ' „ 

-* Tabl«3 

AFTEREFFECTS OF MARIJUANA 



Condition 


Number 


Sometimes have baU 




aftereffects. 


12 


Do not have bad 




aftereffects. 


20 



I 



Marijuana users who complain of bad aftereffects usually 
mention being overly tired, irritable, or unable to concen- 
trate, and having headaches. 

□8. How many people out of the 32 studied (Table 3) re- 
ported undesirable aftereffeats? What percent is this? 

What other information would you need before you 
could compare the aftereffects of alcohol and marijuana? 
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EXCURSION ^ 137 



A lot ol people ihmk alcohol, marijuana, and other drugs 
cause crime. Is this true? I. el's see. Many criminals and 
delinquents use marijuana, alcohol, or both. But it*s hard 
to say what this means. Does it mean that dings cause crime? 
Or could it be thai cnme leads people lo use diugs? Or are 
drug use and crime both related lo a person^s personality? 
1 here are no good answers lo these questions now. 

There is considerable evidence that serious crimes arc 
associated with bcmg drunk from alcohol lablc 4 summa- 
rizes one large study of almost 9()0 people picked up during 
or immediately alter they committed a major crime. Unfor- 
tunatbly, this kind ol inrormatu)n is not available on the 
relationship between marijuana use and crime. 



Table 4 r 



CRlMn-ALCOHOl. RFIATIDNSHIPS 





Drunk to Non- 


Crime 


drunk Penions 


Cultings 


11 to 1 


Other assaults 


10 to 1 


Carrying concealed weapons 


8 to 1 





•i 



□ 10* what relationship do the data in Table 4 suggest be- 
tween drunkenness and crimes of violence? 

About all that can really be said now is that there seems 
to be a difference in the psychological effects of marijuana 
and alcohol. Alcohol is often associated with aggressive be- 
havior. On the other hand, marijuana seems to have the 
opposite association. Marijuana users seem to be less able 
to carry out plans and have less interest in doing so. As a 
group, "potheads** tend to be passive and to withdraw from 
activities.. 

□ 11. Overall, how do the effects of marijuana seem to com- 
pare with the effects of alcohol? (Record your conclusions 
in your Record Book.) 
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Caution Hete again, you should be cautious about over- 
generalizing. Always remember not only that humans differ 
from person to person but also that the same person doesn^t 
always react the same y^y to the same chemical input. 
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Drugs— In a Capsule Excursion 5-4 



This ejicursion is designed for your reference and informa- 
tion. The information on slang terms and methods of takmg 
the drugs (see Tables 4-1, 5-1, and 5-2) is not repealed here. 
The question marks in some boxes mdicate a difl'erence of 
opinion among scientists who have studied the drug. 
^ If the terms used in the cjiart are unfamiliar to you, use 
reference materials in your classroom or library to learn their 
meaning. 
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1^ 



Depressants 





Onpin aiuf 1 orni 


1 

Ctnsti.il 


•cmJcncc 


lolcraiKC 


ilcroin 


C\>nics fi^un inorpliine: a while. ol!-wliilc, 
or brown powder 


Yes 


Yes 


Yes 


Morphine 


The mam atiivc Mihsiatuc in opiutn. while 
powder, light airy cubeis or small white 
tablets 


Yes 


Yes 


Yes 


Codeine 


Subsiance in opium; can he gonen from 
morphine; less potent than either opium 
or morphine 


YC!, 


Yes 


Yes 


Alcohol 


Made by I'erinenting grapes and grains 


Yes 


Yes 


Yes 


Barbiturates 


Manufactured chemicals 


Yes 


Yes 


» Yes 
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Wuhiliawiil 
Syin[>lt)iiis 


Dtalli by 

( )\ r niose 


Possible Thysual 

( ^Mllplu .UlOTJS 


M enial 
( i>!n[ilK atuMis 


Piobablo 

KlsK IM 

Abust- 


Vonuliiig, dr:ui hca. 
shaking, aches, 
perspiration 


i'oiu a. 

lungs tail 


Nccillc'i anscii inlei • 
lioiis. iivcuiiisc. loss 
of eoi)f diM.ilion. 
dulled ^en^e^. 
c4)nsii|)alK>n 


I )i iinke'incss, anlistu lal 
hchavioi, loss <if a|v 
pciue. du>wsmess 




As above 


Coma, 
lungs lail 


Li).ss oi eoordinahoii. 
oveuiose. dulled 
senses. Ci)nsii|)aiK>n 


As ahi>ve 


High 


As above but less 
noUceable 


r<.)NSible 
bui 

unhkely 


ConMipahoii 


Drowsiiu'ss. loss ot 
appeiiie 


Miiu>f 


As for heroin, hui 
with halliRinaiions 
in addition 


(.\)nia. 
lungs tail 


luiuued liver, pan- 
ereas. sioinach. 
and nefvcs; over- 
weighi. brain 
damage 


Diunkenness, loss t)l 
coordination, anii- 
social behavu)!, biam 
tlaniape, serious men- 
tal illness 


High 


Vomiting, diarrhea, 
shaking, aches, 
sweating, and 
halluctnations 


C i^nia, 

lungs fail, 
shwk 


Overdose, loss of eo- 
ordinaiion. sluireil 
speech, poor appe- 
tite, convulsions, 
staggering 


Drunkenness, dcpres 
sion. pool conceniia- 
iu>n. serious mental 
disease, drowsiness 


H.gh 



— '. ' i 

■ * . ^.,wC'**- ^^-^ ^ - . 






Stimulants 







Dependence 




. Drugs 


Origin ami F oiin 


Physical 


Psychological 


lolcrjncc 


Aniphctanuncs 


Manuiactuicd chel^icals 


No? 


Yes 


Yes 

i 


Cocaine 


Leaves of the coca bush (not 
cacao): white, colorless, fluffy 
powder that looks like snow 


No 


Yes 


No 

• 


Caffeine 


In tea, cofl'cc, cocoa, and cx)la; 
odorless, bitter, white powder 


No 


Some 




Hallucinogens 










LSD 


Can be manufactured 


No 


Yes 


Yes 
(extremely 
rapid) 


Marijuana (Cannabis) 


Dried flowering or fruiting top 
of the female bemp plant 


No' 


Yes? 


Partial 


Mescaline 


From the peyote cactus 


No 


Yes? 


Yes 
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MP 




o C3 \ ra I 




Withdrawal 
SymptDtns 


Dcalh by 
(>vcrdi>sc 


TosMblc Physical 
( Onipluaiions 


Mental 
('(MUphrations 


Probable 
Risk of 
Abuse 


Depression, 
apathy 


C\)nviilsK>ns. 
Ci>ina. biain 
heniorihagc 


l.Dss 1)1 ap[K-titi-. nccilU'- 
caused infection, blood- 
vessel disease, shaking 

/ 


Diunkcnness. menial illness, 
antisocial behavioi. ix'st- 
lessness and inilabihty. 
hallucinations, talkative* 
ncss. aggressiveness 


H.gh 


None 


Convulsions, 
lungs tail 

f 


Loss of appetite, dam- 
aged nose mem bid IK' 
from sniffing, lo:^ ol co- 
ordiiiali^n. convulsions, 
brain damage 


Drunkenness, mental illness, 
excited state, hallucina- 
tions, appetite loss, lack 
of sleep 


High 


None 


None rccoidcd 


None or minor 


Lack ol sleep or 
rcstlebbness f 


None 



None 


Lethal dose 
unknown 


I'nconsciousness, heart 
failure, chromosome 

^'hanges, brain dam- 
age (?) 


Panic, mental lUiiess. hal 
lucination, unpredictable 
behavior, antisi>ciSl be- 
havior, anxiety, and 
personality changes 


High 


None 


Ufiltnown 


Bronchitis, eye infections, 
and indigestion 


Rare panic or mental ill- 
ness, unpredictable be- 
havior, hallucinations, 
antisocial behavior, 
personality changes 


Moderate 

i 

1 


None 


Unknown 


Unknown 


Similar to LSD and mari- 
juana 


High 
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